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CHAPTER I 
WATER QUALITY MANAGEMENT PLANNING 
IN THE SEVIER RIVER BASIN 
Water Quality Planning is Necessary 
Utah's need for water 
Throughout the west and particularly in Utah the history of 
developITlent has been intertwined with the development of water. Towns 
and rivers were naITled "Sweetwater" reflecting the iITlportance of high 
quality water. Large cities and farITling comITlunities have always been 
closely identified with adequate sources of water. As population con-
tinues to increase in Utah, the cOITlITlunities around the Wasatch Front 
where the water supply is concentrated, will require increasingly ITlore 
high quality water. COITlpetition for this water will increase, leading to 
confrontations between the different sectors of society, all of which have 
significantly different uses of the water. 
These probleITls have been recognized within the State of Utah. 
Interest in water supply, water quality, and the ultiITlate fate of Utah's 
water has reached a peak in recent years. The Governor's Office has 
been concerned with Upper Colorado River Basin allocations and the 
Central Utah Water Project. The Legislature has been involved in these 
projects and a special legislative cOmITlittee is concerned with the future 
use and developITlent of the Great Salt Lake, the terITlinal sink for ITluch 
of Utah's water. The Bureau of Environmental Health, Utah State 
DepartITlent of Health, bears planning responsibility for waste discharge s 
and river basin water quality. The DepartITlent of Water Resources is 
concerned with the developITlent and ITlanageITlent of water supplies in 
Utah. The universities in the State of Utah, particularly Utah State 
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University spearheaded by its Utah Water Research Laboratory, have 
a long history in research on water planning problems and analyses of 
state water management programs. The Environmental Protection 
Agency, the Geological Survey, the Forest Service, the Bureau of 
Reclamation, The Department of Agriculture and myriad other federal 
agencies have programs in water quality and water resources which 
directly concern the people of Utah. At present these organizations are 
working separately in many areas, providing data and understanding 
which will be necessary for developing a water quality plan. The physical 
unit which binds the activities of all these agencies and groups together 
is the river basin. The river basin rarely follows political boundaries 
yet always has a great political significance which affects the lives of 
all the people living within its influence. Thus, the decisions which are 
necessary to devise a water quality plan for the Sevier River will affect 
the ecqnomic and demographic development, and general well- being of 
the people of Utah. 
The overall goal of this report is to present a program design for 
developing a management plan for the water quality of the Sevier River in 
the State of Utah pursuant to the objectives of the Federal Water Pollution 
Control Act, 1972 Amendments. 
Federal Water Pollution Control 
Act, 1972 Amendments 
The United States Congress has recognized the need for public 
involvement in the comprehensive planning of water quality management 
in the pas sage of a far reaching bill on water quality. In the 1972 
Amendments, water quality planning for each river basin in each state 
must be accomplished within a specific period of time. This act has 
established a national goal of water quality suitable for fishing and 
swimming by mid-1983. This goal will be reached using a two stage 
process: Stage one--point sources will be required to meet effluent limitations 
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based on current water pollution control technology; stage two--higher 
prescribed control levels are to be achieved to meet 1983 requirements. 
A maj or element in water pollution control in each state will be 
planning for each basin. Thus the point source control will be integrated 
into specific basin plans. These plans have been defined in the 1972 
Amendments as Section 303(e) plans, and are referred to as "basin plans" 
or "water quality management plans." These plans will be an important 
part of implementing point source control and achieving the desired water 
quality programs. Each basin plan will provide for orderly water quality 
management by following these four steps: 
1. Outlining a plan 
2. Determining priorities 
3. Scheduling action 
4. Coordinating planning 
The final 303(e) plan is a five-year plan which is continually updated to 
meet and describe changes in the basin. This report provides 1) a 
program design, 2) initial analysis of available data, and 3) priority 
listing of water pollution problems necessary for developing the 303(e) 
plans. 
This document will also serve an important function in getting 
citizens, officials of local and county governments, and statewide officials 
involved together in the planning process. The compilation of information 
contained in this report is intended to be suitable for use by this wide 
range of public interests. Active involvement by all segments of Utah 
society is neces sary to develop a plan which will be of lasting value to 
the orderly development and use of water in the state. 
Objectives of this report 
The overall objective of this report is twofold: (1) To develop the 
baseline information, both pre-existing and that specifically collected 
for the preparation of this report, which will allow the planning 
of a comprehensive water quality management plan for the 
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Sevier River systeITl, and (2) To provide an initial source of background 
inforITlation and data to facilitate the participation of local public officials, 
conununity leaders and citizens in water quality planning for the basin. 
In the cOITlpilation and analysis of the baseline information which is within 
the scope of this preliminary study, the following specific objectives were 
achieved. 
1. Determination of availability of hydrological and water quality 
data including: 
a. Point sources and an assessment of their specific impact; 
b. A preliminary inventory of land uses in basin. 
2. Assessment of water quality problems in the basin: 
a. A preliminary ranking of pollution problems within the 
Sevier River Basin; 
b. A gros s assessment of economic and ecologic impacts 
on water quality; 
c. A definition of existing water quality problems throughout 
the subbasins of the Sevier River Basin. 
3. Collection of data according to sources which are local or 
basinwide, statewide, regional, or federal. 
4. Presentation of the collected data in a form useful to local, 
state, and regional planners, and governmental officials and 
the exposition of this information in an illustrative and 
readily u sable manner, including data listing and a 
bibliography of information and data sources. 
5. Preliminary analysis of data problems and gaps and require-
ments for obtaining additional data. 
6. Development of a preliminary basin analysis methodology 
and data retrieval and updating through use of computer 
system's. 
Further phases of the water quality management plan will be forthcoming 
on a schedule and as directed by the Bureau of Environmental Health, 
State of Utah, Salt Lake City. 
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What is Water Quality? 
The internlOuntain west is the fastest growing region in the United 
States and yet its development is controlled by one of the most basic 
resources - -water. Water is present on the land surface as streams or 
lakes or below the land surface as groundwater. Artesian and pumped 
wells along with springs allow society to use groundwater. Surface waters 
are usually more accessible for use. This is reflected by the fact that 
almost all surface waters in Utah have been filed for as controlled water 
rights. 
In this region the control and management of the quantity of water 
has always received a large amount of economic and political support 
because of the obvious tangible benefits. However, the increasing 
competition for use of the water resource and the increased leisure time 
which Americans have, is causing an evalua tion of the quality of the water 
supply in addition to the old question of Ilhow much water is there and how 
can I increase this amount? II 
Many water supplies in the intermountain region are very good 
quality. Generally, this means that the water is high in dissolved oxygen, 
permitting successful sport.fisheries; the water is clear or at least not 
clouded by water weeds, bacteria, plants or animals which would cause 
a passerby to conclude that the water cannot be used for other purposes. 
Just as people need pure oxygen and clean air to breathe so do the natural 
communities of streams and lakes need clean water and dissolved oxygen 
to function well. One of the more important contaminants found in water 
from manls standpoint is bacteria and viruses which cause diseases. 
It doesn It take an expert in water quality to observe the aesthetic value 
of a clean body of water or moving stream. This aesthetic value of 
water quality is often translated into an increase or decrease in recre-
ational, agricultural, or commercial use of the water depending on the 
existing condition. 
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The highest quality water in Utah is found in the higher elevation 
mountain streams. These pristine waters are known for their clarity 
and high productivity of trout. As these streams move into the valleys 
of Utah, man's influence and natural erosion begins to affect the quality 
of the water. The various activities of man provide the pollutants and 
resulting pollution problems shown in Fig-ure 1. Also the pollution 
problems can be controlled by the various methods noted in Figure 1. 
These are qualitative judgments and in most cases sophisticated 
measurements are necessary to measure the clearness of water 
(turbidity), the presence of salt concentrations which affect agriculture 
and health (salinity), concentrations of toxic; materials (poisons), bacterial 
public health problems (coliform bacteria which indicate the presence of 
disease causing bacteria), and the presence of substances which can 
reduce the dissolved oxygen (BOD) or lead to overproduction of plants 
(nutrients or fertilizers). These terms (turbidity, salinity, toxic 
materials, coliform bacteria, BOD, nutrients) are used to estimate or 
measure the degree of pollution and are called water quality parameters. 
Pollution is a result of the discharge of water or runoff water 
entering streams and lakes carrying pollutants. The organic strength 
of sewage and runoff is principally a measure of its capacity to undergo 
bacterial decomposition. The standard criteria for determining the 
organic strength of sewage is called the Biochemical Oxygen Demand 
or BOD. The BOD analysis indirectly measures the bacteria food by 
measuring the amount of oxygen it uses in utilizing the organic matter for 
food. The BOD is simply a measure of the oxygen used in decomposing 
organic matter to a stable condition. Normally, the test is carried out 
in the laboratory at a temperature of ZOoC over a period of five days 
with the results being reported in ppm or mg/l 5-day BOD (BODS). 
The results of the test show the amount of oxygen that particular waste 
would demand in five days if released into a stream. 
Major { Sources of Pollutants 
{ BOD, I I I Suspended Solids: I I I I Persistent Nutrients, Bacteria and Chemicals Heat Types of Organic Nitrogen and OM, Clays, Viruses (Toxic, etc.) Pollutants Matter Phosphorus etc. (OM) 
Kills Changes { Dissolved Loss of Water Health of Desirable Biological Effects of Oxygen Excess Clarity; Effects Recreationalists Fish, Affects Community Pollutants Loss; Changes Productivity on Fish and Other Human Society, to Warm in Streams in Biological and Effects Reproduction Water Uses 
etc. Water Type and Lakes Community 
{ A Minimum I I Tertiary I I Cooling In Lake Treatment; I I Sedimentation; I Chlorination Treatm.ent; Towers, of Secondary a Minimum of Process Changes; and Other Source Pollutant Treatment and Diversion Controls Tertiary Treatm.ent Land Use Controls Bactericides Control Land Use and Land Use Controls Controls 
Figure 1. Sources, types, effects, and controls of pollutants from societal activities in river basins. 
...J 
Sewage collected directly from homes, businesses, hospitals, 
and schools, commonly referred to as raw sanitary sewage, will 
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normally have a BOD5 ranging between 150 mg/l and 250 mg/I. Industrial 
wastes added to sanitary sewage could significantly increase this amount 
of BOD5 . Primary waste treatment, which usually involves nothing 
more than settling of the solids and further treatment and disposal of 
those solids, usually removes all of the settleable material and 30 to 
40 percent of BOD. Secondary waste treatment, which follows primary 
treatment, is designed to remove more of the BOD, up to 95 percent 
of the BOD. The final effluent in well designed properly operated 
plants should not contain more than 15 mg/l of BOD. 
Sewage contains countless numbers of living organisms, most of 
them too small in size to be visible except with the use of a microscope. 
They are a natural living part of the organic matter found in sewage and 
are important because they are one of the reasons for the success of 
our present treatment processes. Generally, the microscopic living 
organisms in sewage are bacteria and other more complex higher forms 
of organisms. Many of these bacteria perform necessary functions in 
the large intestine of man, such as Vitamin B12 production. 
Fresh raw sewage may normally contain from lO to 200 million 
bacteria per 100 milliliters. They may either be harmful or nonharmful 
to humans. Complete secondary treatment reduces these numbers by 80 
to 95 percent, with effluent chlorination increasing the percent "kill" to 
99.9 percent or better. The highest reductions are generally achieved 
only when the treatment plant is properly operated. 
Bacteria found in the colon (large intestine) of man, which are not 
in themselves harmful, have been termed the coliform group. The 
coliform group of bacteria is more resistant to chlorine than the bacteria 
that cause enteric disease. In general, if all the coliforms are eliminated, 
then all the disease-bacteria have been destroyed; where coliforms can 
9 
still be found, some disease-producing bacteria may also have survived. 
The water must be considered unfit to drink until properly treated. So 
the coliform group of organisms is used as an indicator that proper 
treatment has been applied to the water. Also the coliform group of 
bacteria is used to indicate possible recent fecal contamination of a 
stream or lake. (Other indicator bacteria which are much more specific 
are also being used on a large scale, as tests for them are perfected. ) 
BOD and coliforms are the first and most important phase of water 
pollution control because changes in their concentrations bear directly 
on the health of society and environmental quality of our streams. 
Turbidity, salinity, toxicity, and nutrients become significant when 
other beneficial uses of water are considered. Treatment processes 
must first be upgraded to improve water quality from the health stand-
point; further treatment will then be necessary to increase the economic 
utility of the water supply. 
What are the sources of pollution? 
Although natural activities contribute materials which affect 
water quality and there may be times and places where it makes sense 
to control these natural sources, the definition of pollution generally is 
oriented toward the activities of society and its subsequent effect on 
water quality. The first level of description of sources is directed 
toward control and so two generalized sources, point sources and diffuse 
sources, are defined. Point sources generally are smaller in volume 
than the receiving water, have very high concentrations of the pollutants, 
and enter the receiving stream or lake at a specific point. Diffuse sources 
enter the receiving water at many points and generally are much larger 
in flow and more dilute than point sources. Diffuse sources generally 
result from runoff waters being affected by various land use activities. 
Specific activities which produce pollutants can be classified as 
point or diffuse sources (Table 1). Management techniques for the two 
Table 1. Typical activities acting as pollution sources to receiving 
waters. 
Point Sources 
Sewage effluents 
Municipal wastes 
human wastes 
garbage disposals, detergents, etc. 
Industrial wastes 
Irrigation drain tile effluents 
Mining activities 
Animal wastes (non-pasture or grazing) 
Diffuse Sources 
Direct rainfall 
Watershed runoff areas 
Agricultural 
fertilized cropland 
irrigation tail waters 
pasture lands 
grazing lands 
Mining spoils 
Urban areas 
Solid waste disposal 
Managed forests 
Recreational developments 
Natural lands 
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general types are quite different. Point sources are generally handled 
by wastewater treatment plants. 
The control of diffuse sources is not as straight forward as the 
control of point sources. Various conservation and fertilizing techniques 
could be implemented to control agricultural source s. Various land 
use ordinances and zoning restrictions can be used to control diffuse 
urban sources. Thus, the relatively concentrated, low volume wastes 
produced by municipalities can be easily collected and treated with 
economical technology. Collection and treatment of diffuse source 
pollutants is difficult, and because of their relatively large volume these 
pollutants cannot be economically treated at the present time. Therefore, 
point sources generally have strict water quality standards applied to 
them. However, as point source pollution control begins to be effective 
and removes that source of pollutants and society finds that the quality 
of the water is still too low, it will be necessary to apply standards to 
streams and lakes so that diffuse sources will be controlled. 
What are water quality standards? 
Water quality standards are limits applied to the concentration of 
specific pollutants in water. If the standards are applied to discharges 
of treated domestic and industrial wastewaters, they are called effluent 
standards. If the standards are applied to the receiving water, they 
are called receiving water standards or ambient standards. For point 
sources it may be that the actual load of pollutant released to the stream 
will be controlled. This is called a loading standard and is calculated 
by multiplying the concentration by the flow to determine the actual 
weight of pollutant discharged per day or other unit of time. These 
kinds of standards are called mas semis sion rate standards. The appli-
cation of standards to waste effluents and to streams and lakes will lead 
to their improvement only if monitoring of the waters occurs and if the 
standards are enforced. 
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In Utah, water quality standards reflect these considerations and 
are primarily effluent standards; but these effluent standards are oriented 
toward the effect of the designated effluents on the streams. Recently 
standards of all kinds have become somewhat confused and are being 
reoriented so that the state standards will be in line with the Federal 
Water Quality Amendments of 1972 (PL92-S00) as directed by the 
Environmental Protection Agency (EPA). In all cases Utah's standards 
are at least as strict as those proposed by the EPA. Because the state 
water quality standards vary with each basin and within subbasins the 
specific standards as applicable to the studied basins will be described 
in the sections on general description of the basin. 
A general description of the 
Sevier River system 
The Sevier River 
The main stern of the Sevier River arises on the slopes of the 
Markagunt Plateau east of Cedar Breaks National Monument at the 
confluence of Swains Creek and Mammoth Creek. From this point 
the river flows about 320 miles, first northward through agricultural 
areas alongside Utah Highway 89 and then in a westerly direction into 
the Sevier Desert to form Sevier Lake. According to the Utah Division 
of Water Resources the Sevier River is the most completely utilized 
river in the United States. The approximately 94 percent utilization 
of its water results in very little flowing into Sevier Lake. Because 
of long term climatic changes and consumptive uses of the river water, 
Sevier Lake is normally dry except in years of unusually high streamflow 
such as 1974. 
About 60 miles downstream from the confluence of the Mammoth 
and Swains Creeks the Sevier River is joined by the East Fork of the 
Sevier River near Kingston, Utah. This is a small stream formed by 
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Otter Creek and the East Fork of the Sevier River. The main branch 
of the East Fork of the Sevier River drains the western slope of the 
Paunsaugunt Plateau. The eastern slope is greatly eroded and forms 
the beautiful Bryce Canyon National Park. Precipitation falling into 
the canyon enters the Colorado River drainage while that falling on the 
western slopes enters the Great Basin drainage of which the Sevier 
Desert is the southernmost part. 
The East Fork of the Sevier River is an intermittent stream until 
confluence with Otter Creek. The flow in Otter Creek is maintained by 
Otter Creek Reservoir and thus the flow past Kingston is maintained 
throughout the year. 
Downstream from this confluence near Kingston the Sevier River 
flows through intensive agricultural areas containing many feedlots 
and dairies. Several tributaries join the main stern through this region 
and many diversions of water for irrigation usage occur. The Piute 
Reservoir backwater begins about 2 miles downstream from Kingston 
and is the flow control for the Piute Canal which terminates near 
Sevier Bridge Reservoir north of Gunnison. About 34 miles down-
stream of Kingston near the town of Sevier, Clear Creek joins the 
river and about 25 miles further downstream Vermillion Canal waters 
are diverted. The Vermillion Canal terminates adjacent to or into 
the Piute Canal. 
The city of Richfield is the largest city on the Sevier River and 
it is located near the Vermillion Canal diversion. The darn for Rocky 
Ford Reservoir is located about 15 miles downstream and north of 
Richfield. Two large wallboard plants which utilize gypsum deposits 
in the area are located just upstream of Rocky Ford Reservoir. Lost 
Creek joins the Sevier about 5 miles downstream of the darn. 
Another 4 miles to the north is the city of Salina. Salina Creek 
joins the Sevier adjacent to the outfall of the Salina wastewater treat-
ment plant. It is another 23 miles to Gunnison, Utah, and confluence 
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with the San Pitch River. 
The San Pitch River drains Sanpete Valley to the northeast of 
Gunnison and most of its flow is used for irrigated agriculture in the 
area. The San Pitch River has intermittent flow and it is mostly 
stored in Gunnison Reservoir. 
About 6 miles downstream from Gunnison, the backwaters of the 
Sevier Bridge Reservoir begin to develop. Yuba Dam, which creates 
the reservoir, marks the changeover from the verdant river valley 
south of Gunnison to the arid, sagebrush dominated area to the west. 
After its northward passage from just south of Panguitch to just north 
of Gunnison, the Sevier River loops out to the west and the agricultural 
area around Delta. This is part of the Great Basin. 
It is about a 67 mile journey from Yuba Dam to the backwaters 
of Gunnison Bend Reservoir just west of Delta. Most of the Sevier 
River flow is held in water rights by the farmers and ranchers in the 
Delta area and flows are controlled for their uses. Although flow 
occasionally continues out to Sevier Lake, the river essentially ceases 
to exist as an entity just west of Deseret, a small town 3 miles west 
of Delta. 
Other stream systems exist within the defined Sevier River 
system. Many of these streams are intermittent or are utilized 
completely within a short stretch. The best example of this is the 
Beaver River northwest of Beaver in the southern portion of the Great 
Basin. Analysis of this river system is not considered in detail in 
this report. However, the U. S. Department of Agriculture has provided 
a detailed study of this basin and their reports are cited in the Bibli-
ography. 
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Sevier River water quality standards 
The Utah State Division of Health has described standards (dated 
August 2, 1971) which have been applied to the Sevier River system (June 
23, 1972) and which have been accepted by the Environmental Protection 
Agency. These standards are defined as the class IICII Water Quality 
Requirements. The standards state: 
"It shall be unlawful to discharge wastes resulting in: 
Objectionable deposits 
Floating debris, oil, scum, and other matters 
Objectionable color, odor, taste, turbidity 
Interference with class IIC II water uses 
Uses of class IIC" waters: 
Municipal 
(following complete treatment) 
Aesthetics 
~rrigation 
Stock watering 
Fish propagation 
Wildlife 
Recreation 
(except swimming) 
Industrial supplies 
Other (as determined by 
the Utah State Board 
of Health and Utah Water 
Pollution Committee) 
The standards listed in Table 2 shall not be violated. II In addition 
specific reaches of the Sevier River system have been further clas sified 
for thermal discharge to prevent undue heating of the water and the 
resultant significant effects on fish and other aquatic life. Also, these 
requirements further limit the minimum level of dissolved oxygen (DO) 
in the stream. The reader should be aware that the amount of oxygen 
capable of being held by water decreases as the temperature of the water 
increases. These modifications are noted by the appending of IIC II for 
cold and IIW" for warm waters as follows: 
Class IJCC" __ 2o F incremental increase and not above 6S o F; 
DO is 6 mg/l minimum. 
Class "CW" __ 4o F incremental increase and not above SOoF; 
DO is 6 mg/l minimum. 
Table 2. Utah class "C" stream standards for specific constituents 
and pollutants. 
Limit 
Item Recommended 
mg/1 
TDS 500 
As 0.01 
Ba 
CCE 0.2 
Cd 
C1 250 
Cr 
Cu 1.0 
CN 0.01 
F 1.0 
Fe O. 3 
Pb 
Mn 0.05 
N0 3 45 
Phenol 0.001 
Se 
Ag 
S04 250 
MBAS 0.5 
Zn 5.0 
MPN Coliforms 5000/100 upper limit (average) 
BOD 5 5 mg /1 upper limit 
Mandatory 
mg/1 
0.05 
1.0 
0.01 
0.05 
0.02 
2.0a 
0.05 
0.01 
0.05 
DO 5. 5 mg /1 lower limit 
Radionuclides not to exceed 1/30 of the MPCwb values as 
defined in National Bureau of Standards Handbook 69 
aDependent on climate. 
bMaximum Permis sible Concentration in water. 
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As shown in the schematic drawing of the Sevier River in Figure 2, 
most of the reaches of the river have been defined to meet one or the 
other of these two classifications. Those reaches not so classified are 
in the general classification of "G" which has no temperature require-
ment and a lower dissolved oxygen minimum of 5.5 mgt!. The down-
stream reaches are GW reflecting the greater warming of the water 
which ha:; taken place with distance from the headwaters of the Sevier 
River in the high southern plateaus of Utah. 
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Figure 2. Stream water quality c1as sification in the Sevier River 
Basin. 
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CHAPTER II 
WATER USES IN THE SEVIER RIVER BASIN 
Introduction 
Uses and quality of water always must be considered in relation to 
the sources and quantities of water. Then various activities in the 
basin can be considered as affecting the quantity (flow) and quality 
(concentration of pollutants) of the surface flow. These activities would 
include agricultural uses 0 f water, natural factors which affect water, 
urban uses of water including street runoff and municipal wastes, 
industrial, and recreational uses of water. In the discussion which 
follow~ specific pollution problems or activities will be described as an 
illustration of possible water quality problems in the Sevier River Basin. 
Although the principal pollutants in many river basins in the United 
States corne from point sources, the basic quality of a surface or ground-
water is dependent on basin geology, precipitation, and water flows. 
Suspended materials from erodible soils and rock, effects of various 
land uses, and the presence of large populations of domestic animals 
are also important factors affecting water quality. 
Geology of the Sevier River Basin 
The Sevier River Basin does not have the spectacular rock scenery 
typical of other areas in the southern half of Utah but its high elevation 
areas have significant recreational potential (s e e Figure 3). These 
areas tend to be either sedimentary rocks typified by conglomerate, 
sandstone, siltstone, shale, and limestone units or volcanic areas 
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characterized by volcanic ash and other igneous rock units. These are 
described in Table 3. 
The major geological formations are quaternary alluvial deposits 
(less than one million years old) which form the bottom of the river 
valleys and the major part of the Great Basin. These are stream deposited 
materials derived from erosion processes. Another major part of the 
Great Basin is quarternary lake bed sediments and marshlands. This 
material is mostly dry clay or dust and it has a high salt content which 
decreases its utility for agriculture. 
Except for a few localized areas of intrusive igneous units princi-
pally west of Sulphurdale, the major igneous rock units are distributed 
throughout the southwestern and eastern portions of the basin. 
The remaining rock is sedimentary and although some of the units 
surrounding the old Lake Bonneville Basin are Precambrian (older than 
half a billion years) and Paleozoic (200 to 550 million years), most is 
of more recent age. The older rocks are characterized by marine and 
nonmarine sedimentary units of quartzite, shale, sandstone, limestone, 
and dolomite. Some of the upper portions of the limestone unit contain 
oil deposits. 
The Mesozoic rocks (Triassic, Jurassic, and Cretaceous) are 
primarily sandstone and limestone. Salt deposits up to 1000 feet thick 
exist in the Sanpete Valley in these formations. 
The quality of the waters draining these rocks tends to be typical 
of waters from limestones; the river water is relatively hard. However, 
near Delta the high salt content of the old lake bed sediments and marsh-
I 
lands change the quality to more closely approximate salinities of old 
sea beds. Thus not only higher salt concentrations but higher sodium 
content are observed and correspondingly lower quality water occurs. 
Table 3. Rocks of the Sevier River Basin. 
SEDIM~NTAR Y ROCKS- -Relative age is shown by numbers, where 
number 1 is the oldest. 
1 Precambrian and Paleozoic sedimentary rocks 
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Consists of thick marine and nonmarine sedimentary units 
exposed mainly in the western region of the basin. Thicknesses 
range from about 11,000 feet in the House Range to about 9000 
feet in the Pavant Range near Kanosh. Contains quartzite, shale, 
sandstone, limestone, and dolomite. Some units of limestone in 
the upper part have oil. 
2 Triassic and Jurassic sedimentary rocks 
In the Cedar City area, consists of siltstone, sandstone, 
conglomerate, and shale with some gypsum beds, about 1800 feet 
thick. Exposures in the Sanpete Valley area consist mostly of 
Jurassic Arapien formation, which contains limestone and shale, 
and large deposits of gypsum and salt. Original thickness of these 
evaporites is unknown because of their plasticity. In some places, 
these salt deposits are 1000 feet thick. Total thickness of this 
unit is about 7500 feet. Some oil is present in the lower portion 
of this unit. 
3 Cretaceous sedimentary rocks 
In the Cedar City area, consists of a lower shale unit and an 
upper sandstone unit, about 4000 feet thick. Some coal beds are 
present. In the region of the Wasatch Plateau, consists of units 
of conglomerate, sandstone, shale, and coal beds, about 9800 feet 
thick in Sanpete Valley. Exists as a conglomerate- sandstone unit 
in the Canyon Range, and is up to 12,500 feet thick in the northern 
Pavant Range. 
4 Tertiary sedimentary rocks 
Consists of limestone and tuffaceous (containing volcanic ash) 
shale, and sandstone in the Cedar City area, from 400-1400 feet 
thick. The northeastern portion consists of stream and lake 
deposits {Lake Flagstaff and Lake Green River} of conglomerate, 
sandstone, shale, and limestone, approximately 6600 feet of 
sedimentary rock represented . 
. 5 Quaternary alluvial deposits 
Includes stream-deposited material in river valleys and basins, 
hillwash, landslide material, dunes, constructional lakeshore 
features (bars, spits, terraces), and glacial deposits. 
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Table 3. Continued. 
SEDIMENTAR Y ROCKS (Continued) 
5 Quaternary lake deposits and marshland 
Mostly dry clay or dust, poorly drained and with enough salt 
to prohibit agriculture. Marshlands mostly fresh water; some 
salty or brackish. Deposits occur mainly in Sevier Desert and 
around Sevier Lake. 
IGNEOUS ROCKS 
4 Tertiary intrusive rocks 
Two areas of intrusive bodies are evident in this basin. One 
intrusion is in the Mineral Mountains and consists of granitoid 
rock. The other area is west of Cedar City. Many elements are 
associated with igneous rocks. Some located in this basin include 
iron, mercury, lead, copper, silver, gold, uranium, beryllium, 
and sulphur. Other elements such as selenium may be associated 
with uranium. 
4,5 Tertiary and Quaternary volcanic rocks 
Consists of tuff (volcanic ash deposits), welded tuff, nonbasalt 
flows, and younger basalt flows. This unit is located mainly in 
the southern half, and individual units are up to 5000 feet thick. 
Gr ound wa te r 
The Sevier River Basin contains several of the major groundwater 
producing aquifers in the State of Utah. The U. S. Geologic Survey, in 
cooperation with the Utah Division of Water Resources has published a 
series of annual reports on groundwater conditions in Utah. The fifth 
and most comprehensive of these included a five year summary (1963 to 
1967) of the volume of groundwater diversions from all major aquifers 
in the state. Eight of the listed 14 major production areas in the state 
are in the Sevier Basin (defined as including the Cedar Beaver Basin). 
These eight areas produced from 35 to 53 percent of the groundwater 
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withdrawals in Utah during this five year period. The average was 45 
percent. The five year su:m:mary for the state is reproduced as Table 
4 with the addition of the Sevier Basin totals. 
The sa:me publication gives the following breakdowns of uses of 
groundwater during 1967 in the Sevier Basin: 
Irrigation 70% 
Industry 8% 
Public supply 12% 
Do:mestic and stock 100/0 
The relatively large percentage of the state's groundwater with-
drawals produced by the Sevier Basin is not necessarily an indication 
that the sa:me ratio of sustained yield exists in this basin. The surface 
water in the Sevier Basin has been developed to a :much higher use than 
in other parts of the state. Si:multaneous1y, deve10pITlent of groundwater 
has also been extensive. The capacity of the aquifers is not known. No 
atte:mpt has been :made in the USGS publications cited to co:mpute ground-
water budgets; however, careful analysis of the rate of withdrawals 
versus water levels for the series of years for which data are now 
available should enable hydrologists to :make order-of-:magnitude esti:mates 
of sustained yield. 
Withdrawals fro:m aquifers along the Sevier River undoubtedly 
affect the highly appropriated surface flow in the river, which is a 
:major source of recharge. This presents serious legal constraints to 
additional groundwater deve1op:ment. Several of the :major groundwater 
producing areas, however, are not within the Sevier Basin itself but 
rather in the Cedar Beaver area (the Cedar City Valley, the Parowan 
Valley, and the Escalante Valley). The largest single production area 
is the Pavant Valley which has no surface flow which reaches the Sevier 
River. 
Table 4. 'Withdrawal of water from wells, in acre feet, in the five years 1963-67 in major "areas 
of groundwater development in Utah. 
1963 1964 1965 1966 1967 
Cache Valley 27,OOOa 29,000 28,000 32,900 23,600 
East Shore area, Weber Delta 
and Bountiful districts 36,000 55,000 59,000 54,600 52,700 
Jordan Valley 110,000 110,000 102,300 126,300 102,900 
Tooele Valley 25,000 21,000 20,000 24,800 21,400 
Utah and Goshen Valleys 86,000 75,000 73,000 97,800 80,500 
Juab Valley 20,800 19,000 18,000 25,400 20,700 
Sevier Desert 26,000 30,000 27,000 31,300 31,900 
Sanpete Valley 13,000 16,000 12,000 21,100 14,700 
Upper and Central Sevier Valleys 19, 600 18,400 17, 600 19,500 18,600 
Pavant Valley 80,000 72,000 68,800 88,500 77,400 
Cedar City Valley 22,000 22,000 16,000 24,800 25,800 
Parowan Valley 14,000 16,000 15,000 19,600 17, 600 
Escalante Valley 
Milford district 43,000 45,000 44,000 50,200 46,600 
Beryl-Enterprise district 64,000 72,000 70,000 78,900 71,400 
Other areas 7,600b 42,800c 38, 200 c 44,600c 40,700c 
State Totals d 590,000 640,000 610,000 740,000 650,000 
Sevier-Cedar Beaver Totals 281, 600 227,000 270,400 333,900 344,700 
Sevier-Cedar Beaver % of State 47.7 35.5 44.3 45. 1 53.0 
arnc1udes an estimated 21,000 acre feet of water from flowing wells not reported by Arnow and 
others (1964). 
brnc1udes only Beaver and Cedar Valleys. 
CEstimated minimum amount; totals include amounts for Beaver and Cedar Valleys. 
dAreas within the Sevier Basin. 
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The question about sustained yield of groundwater is cOITlplicated 
by the great variation of water quality, in relation to depth as well as to 
geographic location. There are treITlendous quantities of groundwater 
underlying portions of the basin but the high total dissolved solids content 
ITlakes ITluch of it unusable. In SOITle particular wells, the water produced 
can vary froITl excellent to brackish to saline, depending on the elevations 
at which the casing is perforated. For this reason, the sustained yield 
in such areas ITlust be defined in terITlS of the use of the water and ITlay 
be liITlited by quality paraITleters rather than average annual recharge. 
Surface Water in the Sevier River Basin 
The Sevier River Basin is a ITlajor landlocked drainage of the 
Great Basin located in south-central Utah. It is bounded on the east 
and sou.th by the Colorado River Basin, on the west by the Beaver River 
Basin and on the north by the Great Salt Lake Basin. The Sevier River 
once terITlinated in prehistoric Lake Bonneville near the town of Gunnison 
and ITlore recently discharged perennially into Sevier Lake. CliITlatological 
conditions are responsible for the scattered patterns and relatively low 
precipitation in the basin (Figure 4). 
Irrigation developITlent since the turn of the century depleted the 
river until the only water now reaching Sevier Lake is occasional flood 
flows, drainage effluent, and groundwater. Sevier Lake has now becoITle 
an epheITleral playa of sparse salt-tolerant vegetation and evaporation 
basins which conSUITle the remains of the river (USDA, 1969). 
The Sevier River originates at the 9, 000 to la, 000 foot elevation 
in the Dixie National Forest and flows generally northward to the Sevier 
Bridge Reservoir. Beyond the reservoir it begins a horseshoe curve 
route and terminates near Delta, Utah, where it is usually completely 
diverted. The Sevier Lake below Delta, except for high flow conditions, 
is fed only by groundwater and local snowmelt and precipitation activities. 
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The Sevier River above Clear Creek has consistently yielded m.ore 
water than is lost to consum.ptive use. Below Clear Creek the reverse 
is true which renders m.ost diversions dependent upon return flow to the 
stream.. Sevier River flows are graphically illustrated in Figure 5. 
The average annual flows described in the following paragraph are for 
the period of record at each station while m.axim.um. and m.inim.UIn values 
are instantaneous m.easurem.ents. The period of record ends with 1972 
data for each station (USGS, 1972). 
The average flow of the Sevier River near Hatch is 126 ds while 
m.axim.um. and m.inim.UIn m.easured flows are 1490 ds and 10 ds respec-
tively. Near Circleville the average flow is 142 ds with a m.axim.UIn of 
2730 cfs and a m.inim.UIn of 18 ds. Diversions reduce the average flow 
near Kingston to 125 ds but the instantaneous flows peak at about 3000 
ds and drop to about 1 ds. Below Piute Dam. the Sevier River flow 
increases to an average of 213 cfs. The reservoir control reduces the 
m.easured peak flow to 2600 cfs and, at tim.es when the gates are closed, 
com.pletely stops the river flow. The Sevier River above Clear Creek 
reaches the m.axim.UIn average flow of 237 ds. Instantaneous m.axim.UIn 
and m.inim.um. discharges have been recorded at 2270 ds and 2. 3 ds. 
From. this point downstream. the m.easured flows decrease and return 
flows becom.e m.uch m.ore significant. 
The average discharge near Sigurd drops to 94 ds with a m.axim.UIn 
recorded flow of 2400 ds. Rocky Ford Reservoir elim.inates the flow 
during periods of gate closure. Below the San Pitch River inflow near 
Gunnison, the average Sevier flow increases to 220 cfs with m.axim.um. 
and m.inim.um. flows of 2620 ds and 8 ds respectively. Near Juab the 
average flow is about the sam.e as near Gunnison with 224 cfs. Sevier 
Bridge Reservoir reduces the peak flow to 2140 ds and, again, at tim.es 
com.pletely stops the river flow. Near Lynndyl, at the final m.easuring 
station, the average flow drops to 186 ds, but the m.axim.um. and m.ini-
m.um. record flows increase to 2980 ds and 4 ds respectively. 
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The Sevier River is the most intensively used stream in the 
United States. Proposed additional developments threaten to decrease 
the surface water flows. A general decreasing trend in base flows has 
been observed during the past forty years. Future expansion will be 
limited by the surface water supply. 
Suspended Sediment 
The data concerning suspended sediment in the Sevier River 
Basin (Hahl and Cabell, 1964) were collected in 1964 between March 
and September. A maximum of four measurements at anyone station 
was collected through the irrigation season and this is an insufficient 
number of data points to support any conclusions. However, maximum 
and minimum values will be indicated at the selected stations. The 
erosion potential for the land surface is shown in Figure 6. 
The period of record covers the runoff season and some low flow 
months. The data do indicate the range of sediment transport for 1964. 
Long term averages will not be inferred. The values given are in tons 
per day units. Measurements based on parts per million are also 
available, but are not significant when separated from the flow data. 
The sediment discharge near Hatch ranges from about 3QO tons 
per day in May to 7 tons per day in September. Near Circleville the 
load rises to 10,600 tons per day in July and 30 tons per day in September. 
The Piute Reservoir imposes a large reduction in the suspended sediment 
load since the range below the Piute Dam reduces to three tons per day 
maximum and one ton per day minimum. Near Sevier the loading 
increases to 300 tons per day in May and 5 tons per day in September. 
A change in the loading pattern appears near Sigurd with a seven tons 
per day minimum occurring in May and a maximum of 22 tons per day 
in March. However, it appears that the average load for the period of 
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record at this point is about 20 tons per day. SOlne tributaries add a 
considerable arrlOunt of sediznent to increase the Sevier River load to 
700 tons per day in May near Redznond. However, the load in Septeznber 
falls to about five tons per day. This change is due to the significant 
decrease in flow, frozn 160 to 10 ds, during the irrigation season. The 
suspended sediznent load entering the Sevier Bridge Reservoir near 
Fayette ranges frozn 566 tons per day in March to 41 tons per day in 
Septeznber. Below the reservoir, sediznent load increases rapidly to 
about 2300 tons per day near Lynndyl in May to around 20 tons per day 
in Septeznber. 
Suspended sediznents terzninate in the reservoirs or on the farzn 
land in the Sevier River Basin. The farzn land can norznally assiznilate 
the sediznent carried to it by irrigation water. However, the useful 
life of the reservoir is decreased when water storage space is occupied 
by s ediznent. 
Aniznal Wastes 
Historically, a znajor effort has been devoted to the control of 
pollutional problezns caused by urban centers, such as industrial pollution, 
doznestic liquid wastes, solid wastes, and storznwater runoff. Agricultural-
related environznental quality problezns have received little attention 
until the last 10 years, and perhaps this lack of attention is attributable 
to a point of view that control of pollution frozn agriculture was iznpossible, 
or that the contribution was insignificant and should not be considered 
along with the znuch znore coznplex problezns produced by the urban 
centers. It is possible that this rather naive observation would have 
allowed us to ignore the agricultural problezn for znany znore years had 
agricultural practices reznained static. 
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However, re:markable changes have taken place in the United 
States with respect to :methods of agricultural production. Far:m size 
and productivity per far:m worker have increased significantly, and 
intensive crop and ani:mal production have taken on essentially the sa:me 
characteristics of an industrial co:mplex. Because of this increased 
efficiency of agricultural production, a variety of environ:rnental proble:ms 
has developed. It is now quite obvious that this increase in agricultural 
production has had detri:mental effects on environ:mental quality. Also, 
the influx of suburbia into rural areas has :made :many :more people 
aware of the proble:ms generated by handling and disposing of agricultural 
wastes. 
The intensive agricultural practices and the public awareness of 
the degradation of the environ:ment caused by agricultural waste disposal 
practices has forced legislatures and the federal govern:ment to recognize 
these proble:ms, and all of the recent legislation directs specific controls 
toward solving agricultural pollution proble:ms. Most of the legislation 
has been prepared with the point in :mind that control of agricultural 
sources of pollution :must be carried out in a :manner that will allow 
agriculture to continue to produce at a rate that is adequate to avert 
food shortages. The legislation also insists that adequate controls be 
provided to protect the environ:ment, or provide an environ:ment acceptable 
to the public. 
Many atte:mpts have been :made in the past 10 years to evaluate 
the effect of the changes in agricultural production procedures on the 
environ:ment. Many conflicts are apparent when one considers the 
alternatives that :must be evaluated. However, it is essential that the 
agricultural producer be aware of the consequences of his waste disposal 
practices when new facilities are constructed. Many of the existing 
proble:ms caused by agricultural practices could have been prevented if 
proper land use laws had been prepared :many years ago. The construction 
of :many of the feedlots and intensive agricultural activities could have 
been prohibited fro:m developing in their present locations if proper 
planning had occurred. 
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The management of animal wastes would be much simpler if a 
signIficant proportion of the contribution were concentrated in large 
operation~ so that the wastes could be handled at one location. This is 
not the case in many sections of the U. S. where small dairy and beef 
cattle feeding operations are carried out in relatively isolctted areag 
separated by great dIstances. The majority of these sInaH da:.ry and 
beet feedlots are located along small streams and use the stream. as a 
means of disposirig of their excess manures. l\Aanv of these ODelations 
., ..1:. 
in ine past used manure spreading as a means of disposing of a propor-
tion of their manure, but with the advent of inexpensive artificial 
fertilizers, it is no longer advantageous to dispose of aniul.al manures 
by spreading them on the ground. Also, as the operation becornes 
lar ger it iA more difficult to utilize the entire production of Inanure on 
the land. Thi s neces sitates hauling the manure to other lan.d disposal 
SitES or attempting to sell the material as a soil conditioner. Little 
success has been achieved in commercial enterprises atternpcing to 
dispose of sigmficant quantities of animal manures. All 01 the difficulties 
that are involved in disposing of excess manure have contributed signifi-
cantly to the quantities of manure that eventually reach OUL watercourses, 
aeplete the oxygen supply, and add excessive quantities of nitrogen and 
phosphorus which stimulate algal growth. 
New recommended regulations developed by the Environmental 
Protection Agency make an attempt to control the contribution of all 
types of agricuhural wastes. However, only feedlots or dairies with 
ave):" 1,000 head of stock are placed under the jurisdiction of the EPA. 
It is a noble gesture on the part of the federal government and some of 
the state agencies to attempt to control the discharge of manures to our 
wat3rways. However, that these agencies will have success in enforcing 
theSe regulations is doubtful. The ability to monitor the W:lste discharges 
frOIn industrial and municipal sources is limited in the nla.jority of 
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the United States, and the federal govermnent has little effort and 
manpower involved in monitoring activities when the entire picture is 
evaluated. Therefore, it appears that the only effective control that 
can be implemented will be the reduction of the waste materials that 
are discharged from concentrated feedlot and poultry raising operations. 
These sources produce larger quantities of material that would 
exhibit a significant effect on the waterways that could easily be detected 
if the waste were indiscriminately discharged,. Pollution resultinl;; from. 
land spreading and eventual runoff would be extremely difficult to identify, 
and the ability to monitor and control such activities is very limited. If 
effective control were to be accomplished, a force approximately the 
size of the production force would be required to insist that pollution 
or excess nutrients not be discharged to the environment by agricultural 
activities. 
An excellent example of the difficulty that would be encountered in 
enforcing agricultural practices or agricultural pollution control legis-
lation can be seen in the State of Utah. Here, the majority of the dairy 
and feedlot operations are relatively small, consisting of less than 50 
cows per farm. These installations are located, in the majority of 
cases, along the shores of the many relatively small streams that 
emanate from the mountains. There may be 2 to 20 miles between 
each of these operations, and there are many hundreds located in the 
state. The manpower that would be required to periodically inspect 
and ensure that enforcement activities are carried out would be economi-
cally prohibitive. The situation in the State of Utah is similar to the 
problems that would be found in all of the Intermountain area and many 
other predominately rural areas of the USA. 
Similar situations probably exist elsewhere in the United States 
even where the majority of the animal raising activities are concentrated 
in massive feedlots. In brief, it appears that the control of nutrients 
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and pollutants from small agricultural operations will have to rely on 
the integrity of the individual farmer. And as the majority of the small 
farms are at best marginal profit making operations, it is doubtful that 
the regulatory agencies can honestly expect a small farmer to devote a 
significant proportion of his time to managing water quality control 
facilitie s. 
Considerable interest is being developed in using agricultural 
lands as a means of disposing of municipal sewages and sludges. If 
a significant quantity of sewage and sewage sludges are disposed of on 
agricultural lands, this will contribute significantly to the amount of 
material that would be classified as agricultural runoff. In general, 
this type of wastewater disposal will be subjected to far better control 
than is normally exercised in agricultural installations. The source of 
discharge of wastewater that has been used for irrigated agriculture 
could be clas sified more or less as a point source, and the contribution 
to the overall nutrient budget of a particular operation could easily be 
measured, and, in turn, more easily controlled. 
Figure 7 shows the distribution of dairy and feedlot operations in 
the Sevier River Basin. Both the dairies and feedlots are located along 
the streams tributary to the Sevier River and are distributed throughout 
the basin. However, the majority of the operations are located along 
strea:ms which discharge into i:mpoundments in the northern section of 
the river basin. It is very likely that these ani:mal operations are contri-
buting a significant quantity of nutrients and oxygen consuming :materials 
to these reservoirs, resulting in the production of large quantities of 
algae and perhaps fish kills. There are 152 dairies and 30 feedlots 
(Table 5) located in the Sevier River Basin. The counties and towns 
near which these ani:mal operations are located are shown in Table 5. 
If each of the dairies and feedlots in the basin contained an average of 
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Table 5, Dairy and feedlot operations located in the Sevier River 
Basin. 
County and City 
Beaver County 
Greenville 
l\1inersville 
G field -County 
Panguitch 
AntinlOny 
Parowan 
Pa.ragonah 
Beryl 
New Castle 
Cedar City 
1'..; d Cou ty 
Scipio 
Holden 
Kanosh 
F"iHm.ore 
dta 
Sutherland 
Hinckley 
Pi ute C Qunty 
Circleville 
Kingston 
Junction 
Marysvale 
Sevier County 
J.":oosharem. 
Joseph 
Monroe 
Richfield 
Elsinore 
Sigurd 
Number of 
Operations 
Dairy 
23 
3 
3 
1 
6 
3 
1 
2 
1 
3 
10 
1 
3 
3 
3 
2 
3 
2 
3 
1 
2 
6 
1 
1 
I 
5 
I 
I 
Capacity Yearly 
Total 
39 
--
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Table 5. Continued. 
County and City Number of Capacity Yearly Operations Total 
Dairy 
Sanpete County 
Milburn 1 
Fairview 15 
Fountain Green 1 
Mt. Pleasant 2 
Moroni 3 
Spring City 3 
Chester 3 
Ephraim 3 
Manti 2 
Sterling 4 
Mayfield 3 
Axtell 3 
Centerfield 6 
Gunnison 6 
Fayette 1 
Washington County 
Enterprise 1 
TOTAL 152 
Feedlot 
Beaver County 
Minersville 8 500 500 
400 400 
400 400 
300 300 
500 500 
200 200 
200 200 
200 200 
Milford 1 100 100 
Beaver 2 75 75 
150 150 
Iron County 
Newcastle 1 800 800 
Table 5 Continued. 
. y and City 
1'.:~::_~·d CO''-__ ~Y 
Delta 
iinckley 
Jasis 
SCIpio 
Holden 
Piute County 
ir;:le't .Ie 
JlAarysvale 
TOTALS 
Nwnber of 
Operations 
6 
1 
1 
1 
3 
1 
4 
1 
30 
Feedlot 
Capacity 
10,000 
2,000 
5,000 
1,000 
1,000 
300 
1,000 
300 
300 
300 
300 
300 
300 
50 
50 
50 
50 
50 
26, 175 
40 
Yearly 
Total 
10,000+ 
2,000+ 
5,000+ 
1,000+ 
1,000+ 
300 
1,000+ 
300 
300 
300 
300 
300 
300 
50 
50 
50 
30 
50 
26, 155 
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100 anirnals per year and all of the rnanure reached the river, approxi-
mately 24,400 pounds of oxygen consurning rnaterials would enter the 
rive]: each day. This is equivalent to a city of 143 thousand people 
discharging raw sewage into the river. These estirnations are based 
upon an evenly distributed discharge rate which is unlikely to occur. 
In all probability, the total rnass of rnaterials would be washed or pushed 
into the river two or three tirnes each year which would cause considerable 
disruption fA the aquatic cornrnunity. 
If proper plans are rnade prior to the establishrnent of li vestock 
opera.tions, the contribution of pollution by runoff can easily be con-
trolled with unsophisticated waste rnanagernent practices. Proper 
dikiu.-: and collection of rainfall runoff in holding ponds can solve the 
majority of the problerns that presently exist. The systerns rnust be 
iesigned to prevent overflow except under unusual rainfall conditions. 
and the liquids and solids collected in the ponds should be disposed of by 
application to pastures and croplands. If properly operated, such a 
schenle :hould essentially elirninate the irnpact of feedlot runoff on the 
receiving strearns in the vicinity of such an operation. It is unlikely 
that the expense of using conventional waste treatrnent techniques for 
feedlot runoff and anirnal wastes will be ernployed in the near future. 
The need for a sirnple, inexpensive rnethod of control and treatrnent of 
animal wastes is urgent for existing facilities that need to be rnodified 
to rneet new standards. 
Land Use in the Sevier River Basin 
There is a close interrelation between patterns of land use and 
existing or potential water quality problerns in a river basin. Land use 
patt:.o;rns are a direct reflection of types and levels of hurnan and econornic 
activities which are the sources of pollution. Figure 8 shows the existing 
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:,0. t,o;err,S')i iand uses for the Sevier River Basin. A wide spectruIn of 
uses .;.s not··d, £lorn the mountain and forest lands which constitute the 
\f'C'.'';€'l"SheC1 ..Ll ':.In" w.nicil ::11("31.: of the S,="jer River water arises to the 
..:'U .. _~:iva4c(l lands and the communities scattered throughout the basin 
where m.ost ot the water is consurned. Table 6 provides a detailed 
ul'cahlo"\ilL of land use acreages in the basin. These data were compiled 
":r'J:':T, c')urr., nlC'l.ps ana statil:'ltics. Thus, in aggrega.ting th,,:: data for the 
.dV<:'.L C'a .~.;7' th~1'F ;s q "'}-?;.nce foJ' smne error in interpretation" In the 
.~. ':, 1~ a feder<l.l- E'tate land. management category is shown to indicate the 
~arge role of gov':rnment agencies in Inanagernent of nearly 60 percent 
of the basin lal.ld~. l\l1:ore i:mportantly, however, is the breakdown of 
Larfl. ",SI;.f," by p'O''':'t:icuJ.ar types. These various uses in the basin represent 
relationships to or demands upon the water resources systeIn both as 
various typ~8 ')i '.lses ,TId a ctivities which draw water froIn the basin, 
and as types of activities which generate pollutants that will enter water 
Dodies wi'~h :~rn.?L.cts u.raD water quality. The quantity and quality effects 
D 'latc~ resrr·J.rces by various land uses is a key consideration in develop-
L1J 3. l'Iasin water quality rnanageInent plan . 
. A '.thougn the pr;J:'centage of developed land in the basin is relatively 
SY.fl.i.l.l.l (1 percent), these concentrations of population and econoInic 
acdvh:y are associated with concentrated generation of waste by human 
act:i:vity and effluent discharge back into the streaInS and rivers, often 
without significant treatment. NorInally Inuch of the runoff water froIn 
.3,;o1·~n6 ~.n a nonurban setting would be contained by the soil and vegetation. 
HmllTever. population centers increase various forIns of pollutants such 
as litter, organic wastes, oil, bacteria, nutrients, air pollution fallout, 
salts. and sediInents which are carried with runoff to the river. Land 
use policies and zoning, as a means for affecting population distributions 
an.d de.l'lsitL!IL become critical local decision factors with respect to the 
~lTJ.pa.ct of development on basin water quality. 
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Table 6. Area devoted to particular land use in the Sevier River Basin 
(1970). 
Category 
Federal-State Land Management 
Total Federal 
National Forests 
Other 
State Parks 
Land Use Types 
Urban/Paved Landa 
Total Combined Cropland 
Close row field crops b 
Irrigated 
Non-irrigated 
Field Croplandc 
Irrigated 
Non-irrigated 
Pastureland 
Rangeland 
Forested Land 
Water Covered (less than 
40 acres) 
Total Basin Acreage d 
Sub-Totals 
3, 117, 637 
3,012,741 
88,891 
66,221 
309,694 
82,713 
Total 
Acres 
6,130,378 
98,915 
547,519 
o 
(155,112) 
(392,407 ) 
101,284 
1,582,521 
4,786,000 
3,744 
10,357,787 
0/0 of Basin 
Land Area 
59 
1 
5 
1 
15 
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aUrban/Paved- Urban Development (Built up), paved highways, 
roads, railroads. 
bClose row crops--row and close grown crops l'equiring large 
amounts of fertilizer, tillage, and water application, i. e., vegetables 
(corn, peas, beets, etc.). Point: Need of tillage, fertilizer, irrigation 
causes direct irrigation return flow problem. 
cField crops--field crops requiring less fertilizer and less 
irrigation, i. e., grain crops. 
d This is not a column total as some lands are included in several 
categories because of multiple use. 
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Only about five percent of the land in the basin is used for cultivated 
agriculture, but 70 percent of this is irrigated and hence places consider-
able demand on the water resources. Agricultural activity is a significant 
source of water quality problems resulting from pesticides, fertilizer, 
and dissolved mineral salts in irrigation return flows. Another major 
problem source in the basin is animal waste from feedlots and dairy 
operations, many of which are located in the immediate vicinity of the 
streams. 
Pasture and rangeland represent less intensive agricultural land 
uses interfaced also with wildlife habitat and uses. These land use types 
figure importantly in the total basin land uses, being in the neighborhood 
of 16 percent. These areas represent diffuse sources of pollution which 
contribute nutrients and sediments to streams, particularly if areas are 
overgrazed or burned. All in all, agricultural land use, particularly 
the use and management of lands adjacent to streams, is a most important 
consideration in water quality management for the basin. 
The final land use category that should be mentioned is forest lands 
and parks. These lands generally make up the important watershed 
areas of the basin, and at the same time they are areas of fairly intense 
recreational use. These recreational activities on watershed lands can 
also become a source of water quality problems. The control and dis-
posal of human wastes by recreationists and the increase in erodible 
watershed areas due to off-road recreation vehicles are becoming more 
serious sources of pollution with the rapid growth in recreation activity. 
Municipal and Industrial Uses of Water (Point 
Sources of Wastes) in the Sevier River Basin 
Use of water for disposal of wastes, for waste carriage, for cooling 
waters, eh., is not as great a problem as in other more populated 
areas of Utah and in the USA. In many cases in the Sevier River Basin 
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these uses have no direct effect on the river quality because discharge 
is into the ground by septic tank and drain fields. For a point source 
to enter the stream a collection service is necessary even if it is a leaky 
pipe on the stream edge. Cities and towns which must have waste treat-
ment will need adequate sewage collection in order to treat wastes and 
thus meet standards. 
In cases where discharge does occur, the waste effluent after 
treatment usually enters the river adjacent to the high population areas 
shown in Figure 9. This is less true for industrial wastes than for 
municipal wastes as some industries are located away from the population 
centers; however, in general it can be concluded that the point sources 
will be concentrated around population centers. These sources are con-
sidered in detail in the following chapter because there is a control 
program for municipal and industrial pollution sources which is under 
the aegis of the Environmental Protection Agency. 
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CHAPTER III 
WA TER QUALITY AND POINT SOURCE POLLUTION 
IN THE SEVIER RIVER SYSTEM 
W ter Quality ProbleITls 
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Although the inventory of factors affecting water quality in the 
Sevier River Basin was presented in the previous chapter, no atteITlpt 
to assess these probleITls was ITlade. In this chapter an analysis of 
the point sources of pollution will be ITlade and in addition the relative 
iITlportance of various pollutants in the Sevier River will be considered. 
Point sources are the easiest to control because they provide low voluITle-
high concentration wastes at a single point. Thus, the ITlost econoITlical 
and feasible pollution control strategy is for the point source. In the 
Sevier River Basin these point sources consist priITlarily of ITlunicipal 
wastes and SOITle industrial wastes. 
Status of Public Water and Sewage SysteITls 
COITlITlunity sanitation and public health are principally a function 
of the integrity and adequacy of its water supply and sewage disposal 
systeITls. These considerations are of priITlary concern at the local level of 
governITlent and ITlany sITlall cOITlITlunities feel that a liITlited financial base 
and the inability to achieve the necessary econoITlY of scale pre eludes 
affording adequate treatITlent plants so that ITliniITluITl public health 
standards are attained. In ITlost cases, however, the probleITl is basi-
I 
cally one of a ITlisconception of what the public thinks it can afford to 
pay for such services. This is because the attendant costs of exces sive 
health and ITledical services are probably sufficient to pay for adequate 
facilities. State and federal prograITls providing technical and financial 
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assistance will hopefully stimulate and assure continuing progress 
toward achieving necessary levels of service and performance for all 
communities. 
Public water supply systems 
The status of community water supply systems in the Sevier River 
Basin is summarized in Table 7. Eight of the sixty-on'e systems 
tabulated, serving a population of 14. 010 out of a total of 47,885. are 
classified as "approved" by the Utah State Division of Health. Nineteen 
systems serving a population of 10,450 are classified "not approved. " 
and the balance are of intermediate status. Fifteen of the systems are 
privately owned, while 46 are publicly operated. 
Public sewerage systems 
Community sewage disposal systems may be brokd1y categorized 
as being either individual systems or community-wide ~ystems. 
Individual systems are usually characterized by the use of septic tanks 
and subsurface drain fields, resulting in a relatively diffuse discharge 
of wastewater underground. This may lead to contamhlation of the 
i 
groundwater resource as has occurred in other basins, particularly 
I 
if population in the basin continues to increase. Community-wide systems. 
on the other hano, imply the collection of the individual discharges in a 
I 
sewer system and the subsequent point discharge. following treatment. 
to a receiving water. In the past, community treatmerlt systems in Utah 
I 
have typically included the use of trickling filters, wastewater lagoons 
or ponds. and land disposal. In the future, the use of aoditiona1 treat-
I 
ment technology will be necessary in many instances to meet state and 
federal water quality standards and objectives. Stream water quality 
standards, as promulgated by the Utah Water Pollution Committee in 
conjunction with the National Pollution Discharge Elimination System 
(NPDES) permit programs, are currently administered jointly by the 
5( 
Table 7. S tat..xs DC pJ.:.bll .... wa t e r and sew e ra ge s ystems in the Sevier River Basin, January I , 1974. 
C ommunity 
Beaver' City 
1vtilford 
Miner sville 
AntiOlon'v 
Hatch 
Pa!lgui tc h 
Cedar Ci.ty 
Lund 
Mcd e na 
t-tew castle 
PaTag"nah 
Par()"!~.r. 
S,-mrn it 
Eure ka 
Leva n 
De h a 
Fillr.n0 lM .~ 
Hinkley 
nJ ,,!~r , 
L. :':-.1" \ 
Jti-H. <:, : ;'I." 
K ~ ;ngi-l t '_J~ 
~ .. la.!"y£'Jt! i .e 
L t:' !"hcrH:: ld 
-':'nt:'!< t ~r 
€: .. \r."'u,r.l 
,=':-:.~. : v:e .-
1\1 ""<..' 1' 
s~, :'".g , "; .-'" 
St ~ rH' ~ 
W-,'~ ~~ 
A D.lli'. bol':.l. l a 
Au:t~w a 
Au. sEr 
C .. ·.r ~('~ r 
EI Ei. ,.·)r ~ 
G l enwGod 
J os '"' ph 
KCl Otlh.ll·e~"l\ 
1v,u~ . t'..:.~ 
Rr. "}::.:cno 
R,~;'1i ,1 d 
Sc-.li:na 
Sevi..~l· 
Siguld 
South Monr oe 
E nt e rpr is e 
County 
Beav,e x-
B~ea v l~ r 
Bea v er 
Gar fie ld 
Garfie ld 
Ga diold 
[ron 
Ir on 
h o n 
rron 
Ir on 
[ro,. 
[ron 
Juab 
Ju;..b 
Millard 
lvIillard 
Millard 
Millard 
Mllla rd 
M ;lla rd 
lv:illar d 
Milla rd 
M lia rd 
M.i. lla r d 
P i ute 
Phlte 
P iute 
Piute 
Sa npete 
Sa npete 
Sanpete 
Sa n pet e 
Sa npet e 
Sanpete 
St- npeta: 
Sanpete 
: :: c> ~.pet(;. 
Sc npete 
Sanpete 
S~, ;"":. :? C' t ~ 
Sanpete 
Sa n pete 
Sanpa te 
Sevier 
Sevie1" 
S e v ier 
Sevier 
Sevier 
Sev ie r 
Savier 
Sevier 
S e v i e r 
S evier 
Sevier 
S evier 
Sevier 
Sevier 
Se vier 
Washington 
Population 
(estimate d ) 
1,800 
1,350 
SOO 
130 
160 
1, 370 
9,500 
50 
100 
,00 
300 
1, 500 
140 
800 
400 
1,660 
1,450 
435 
370 
350 
130 
130 
250 
310 
290 
460 
150 
12S 
320 
4 50 
30 
2,200 
60 
110 
500 
60 
1, 130 
1.850 
280 
9 10 
i,600 
480 
160 
100 
185 
520 
100 
20 
13 5 
380 
230 
140 
190 
950 
440 
4.800 
600 
90 
320 
25 
880 
Public 
Water 
System 
Ye s 
Y e s 
Yes 
Ye s 
Private 
Yes 
Ye s 
Private 
Private 
P r i vat e 
P rivate 
Yes 
Private 
Yes 
Y e s 
Yes 
Yes 
Y es 
Yes 
Y es 
Yes 
Privat e 
Yes 
Yes 
Yes 
Yes 
Yes 
Y es 
Yes 
Y e s 
Private 
Yes 
Yes 
Private 
Ye s 
Private 
Yes 
Ye: s 
Yes 
Yes 
Y es 
Yes 
Yes 
Yes 
Yes 
Yes 
Private 
Private 
Private 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Private 
Yes 
Private 
Yes 
Status o f 
Water 
Systema 
A 
PA 
A 
NA 
PA 
CP 
A 
A 
NA 
NA 
CP 
PA 
NA 
CP 
CP 
A 
PA 
CP 
NA 
NA 
CP 
A 
CP 
PA 
NA 
CP 
CP 
NA 
NA 
PA 
NA 
CP 
NA 
NA 
PA 
NA 
CP 
CP 
CP 
PA 
CP 
CP 
CP 
NA 
A 
PA 
NA 
NA 
A 
PA 
PA 
CP 
PA 
CF 
PA 
PA 
PA 
NA 
PA 
NA 
NA 
Sewage 
Collecti o n 
Yes 
Yes 
No 
No 
No 
No 
Yes 
No 
No 
No 
No 
Yes 
No 
Yes 
No 
Yes 
Yes 
No 
No 
No 
No 
No 
No 
'No 
No 
No 
No 
No 
No 
No 
No 
Yes 
No 
No 
No 
No 
Yes 
No 
No 
Yes 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
Yes 
Yes 
No 
No 
No 
No 
Sew age 
Trea tment 
Septic tanks 
S e ptic tanks 
Septic tanks 
Septic tanks 
Septi c t a nks 
Septic tanks 
Imhoff Tank 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Lagoon 
Septic tanks 
None 
Septic tanks 
Lagoon 
Lagoon 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Lagoon 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
None 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tank. 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Septic tanks 
Trickling filter 
Trickling filter 
Septic tanks 
Septic tank. 
Septic tanks 
Septic tanks 
Receivi ng 
Stream 
Beaver R. 
Beaver R. 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Land dispos al 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Non-overflow 
Subs'urface 
Dry wash 
Subsurface 
Mud Lake 
Land disposal 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
San Pitch R. 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
San Pitch R. 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Vermillion Canal 
Sevier R. 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
NPDES Permit Status 
(where appli ca bl e) 
P ermit No. 
UT 0021733 
UT 00 20176 
UT 0021610 
UT 0022331 
UT 0020940 
UT 0020991 
UT 0021008 
UT 0020079 
Not issued 
UT 00 20222 
UT 0020982 
UT 0020800 
Exp iration 
Dat e 
Not iss ued 
7 - 1-76 
1-1 - 7 6 
Not i s s ued 
No t i ssue d 
7-1- 78 
7 -1- 78 
1-1-76 
Not issued 
N o t issup. d 
3 1- 76 
Not issued 
------------------------------------
~ Cl:1s s ift ed by Utah Sta te Divi Bi on of Health: A is approved. PA 1S prov tslonally approved, NA is not approved, CP is submitted--not acted upon. 
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Current Pollution Problems in the Sevier River Basin 
C ontI- o l of pollu tant sources 
Control of point source pollution is being instituted in the basin; 
h owever , obvious improvement in water quality in the river may not 
occu:r. When pollution develops from many varied activiti es as in the 
S evie r R iver, it becomes neces sary to control many sources of pollution 
b efore a n effect can be observed. Point source control i s nec e ssary 
£01' better water quality in the basin but it will probably be inadequate 
b y i tse f to control some of the serious pollution problems affecti ng 
many of the competitive but beneficial uses of water desired by the 
p C. DP~.e of Utah for the Sevier River Basin. 
The major water quality problems are BODS' coliform bacteria, 
nutrients, and salinity. Control of the municipal and industrial wastes 
wi ll r educe the concentration of BOD and coliforms in the streams. This 
will b etter the quality of basin waters resulting in higher dissolved 
oxygen levels and lower levels of possible disease causing bacteria. 
Nt:trient and salinity problems will be relatively unaffected by control 
of th e municipal and industrial wastes. 
In addition it will be necessary to control the possible toxicity 
resulting from the addition of toxic, chlorinated wastewaters. To reduce 
coliforms in wastewaters it has been common practice to chlorinate 
waste effluents. Many studies have shown that these chlorinated effluents 
have some residual toxicity. It may be necessary to remove this toxicity 
by dechlorinating and effluent after the bacteria have been killed or to 
achieve effluent disinfection by some other means. 
Control of nutrients and salinity will require treatment and controls 
for specific sources (e. g., wastes or specific mineral springs) and 
chan ges in land management practices so that input of nutrients and 
salinity are minimized in runoff waters. 
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A last but very important area of concern is the dairy and feedlot 
industry. Disposal of wastes from small dairies and feedlots has 
commonly been achieved by dumping of manures into rivers and canals 
(eventually entering the rivers). This adds considerable BOD and 
nutrients to the river system and may need to be controlled to achieve 
stream quality standards. Management strategies exist for handling 
manures and other wastes which can economically minimize the effects 
of animal wastes on the river systems. 
Current water quality in the 
Sevier River Basin 
The Sevier River has be-en studied in detail in past years and 
these data have been placed in computer storage banks according to the 
STORET program of the Environmental Protection Agency. Because 
many 'of these older samples were not analyzed completely, analytical 
methods have improved, and the river and its uses have changed 
considerably, a sampling program was instituted for this study. The 
results of the first sampling r'Q,n performed in October, 1973, are shown 
in Figure 10. 
These results show that although dissolved oxygen is relatively 
constant throughout the basin, there is a general degradation of river 
quality moving downstream from the headwaters to the Sevier Desert. 
Dissolved oxygen remains high because of the low water temperatures 
in October which increases oxygen solubility and decreases microbial 
activity. In addition the last sample (Deseret) is higher than saturation 
because of photosynthetic activity by aquatic plants. 
I 
Coliforms are a significant indicator of sewage pollution of the 
river. 
The sharp increase in BOD occurs below Gunnison Bend Reservoir 
west of Delta. High productivity in the reservoir coupled with animal 
wastes probably produce the observed value. The sharp quality 
15 
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Figure 10. Decrease in downstream water quality in the Sevier River, October 1973. 
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degradation in the Delta area (last three downstream stations) is 
probably a result of irrigation return flows. This is indicated by the 
high increase in salinity to 4100 ppm TDS. This value also reflects 
the increase in salt content of the soils typical of the Great Basin. 
Ranking of pollution problems in 
the Sevier River system 
Prior to the achievement of the discharge levels described in 
the permit program (Tables 7 and 8), sewage discharges will be very 
important problems. These cause BOD and resultant dissolved oxygen 
problems and high disease transmission potential (coliforms) even 
though the Sevier River generally is not used for drinking water. 
Salinity is an important economic factor in agricultural uses, especially 
in the Delta area. High salinity may interfere with possible irrigation 
usage for certain crop types in the upstream area and definitely pre-
vents usage for irrigation in the Delta area. 
After control of point sources (municipal and industrial wastes) 
through the permit system, the nutrient and salinity problems will still 
be as great and they will be the most significant. Feedlot effects on 
these problems and the dissolved oxygen problem are significant. 
Salinity control through agricultural management practices will be 
necessary to achieve good stream quality and increase the beneficial 
uses of the Sevier River, at least in the upstream sections. Generally 
one might conclude that the river quality is not relevant for areas west 
of Delta. This conclusion may have to be reexamined if upstream 
quality is significantly increased. 
Table 8. Status of industrial wastewater discharges in the Sevier River Basin, 1973. 
Industry 
Barrett's Packing Plant 
Brooklawn Creamery 
Brooklawn Creamery 
Brooklawn Creamery 
Bunker & Sons Dairy 
Essex International 
Fillmore Frozen Food 
Georgia Pacific Co. 
Gunnison Yalley Dairy 
Hi-Land Dairy 
Hi-Land Dairy 
Kennecott Copper Corp. 
Minersvi lIe Dai ry Assoc. 
Moroni Feed Co. 
Moroni Turkey Hatchery 
Moroni Turkey Processing 
Nelson Ricks Creamery Co. 
Richfield Packing Co. 
Terrel Meat Co. 
U. S. Gypsum Co. 
Yalley Packing Co. 
Location 
Salina 
Beaver 
Panguitch 
Fillmore 
Delta 
Milford 
Fillmore 
Sigurd 
Gunnison 
Monroe 
Beaver 
Eureka 
Minersville 
Moroni 
Moroni 
Moroni 
Aurora 
Richfield 
Delta 
Sigurd 
Beaver 
Type of 
Industry 
Meat Packing 
Milk Processing 
Milk Processing 
Milk Processing 
Milk Processing 
Copper Milling 
Meat Packing 
Wallboard Mfg. 
Milk Processing 
Milk Processing 
Milk & Cheese 
Copper Milling 
Milk Processing 
Grain Milling 
Turkey Hatchery 
Turkey Processing 
Cheese Processing 
Meat Packing 
Meat Packing 
Wallboard Mf g. 
Meat Packing 
Existing 
Treatment 
Septic tank 
Irrigation 
Irrigation 
Irrigation 
Lagoon 
Ponds 
Septic tank 
None 
Unknown 
Irrigation 
None 
Ponds 
None 
None 
Septic tanks 
Aerated lagoon 
Septic tank 
Septic tank 
Septic tank 
Sand filtration 
None 
Receiving 
Stream 
Subsurface 
Beaver R. 
Sevier R. 
Land disposal 
Non-overflow 
Subsurface 
Sevier R. 
Land disposal 
Beaver R. 
Non-overflow 
Beaver R. 
San Pitch R. 
Subsurface 
Sevier R. 
Subsurface 
Land disposal 
Sevier R. 
Beaver R. 
NPDES Permit Status 
(where applicable) 
Permit No. 
UT 0022314 
UT 0020788 
UT 0021547 
Expiration 
Date 
Not issued 
Not issued 
Not issued 
l.T1 
l.T1 
CHAPTER IV 
FORMULATING AND IMPLEMENTING A 
WATER QUALITY MANAGEMENT PLAN 
FOR THE SEVIER RIVER BASIN 
Why a Water Quality Management Plan? 
The preceding chapters have identified a number of areas of 
water quality problems in the Sevier River Basin. The river basin 
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water quality management plan for the Sevier River is the key to success-
fully attaining the objective to "restore and maintain the chemical, 
physical, and biological integrity of the nation's waters" set forth by 
the Federal Water Pollution Control Act Amendments of 1972. To 
accomplish this objective the Act establishes a national goal that 
discharges of pollutants be eliminated by 1985. To do this the new 
law creates a program based on three major elements: Uniform water 
quality standards and enforceable regulations, a program of permits to 
limit the effluents discharged from sources of pollution, and an expanded 
system of federal grants to plan and construct pUblicly owned waste 
treatment plants. Much of the responsibility for implementing these 
programs falls to the state. 
The state must develop water quality standards for all interstate 
and intrastate surface water, establish maximum daily allowable 
discharges of pollutants so as to protect public health, the propaga-
tion of fish and wildlife, and in addition to administering and enforcing 
the permit program, it must also review applications for federal grants 
to mumcipalities for sewage treatment plants. All of these state 
responsibilities require a detailed knowledge of conditions in the basin, 
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including water quantity and quality, wastewater discharges from 
factories, municipalities and agricultural operations, and future changes 
in population, economy and land use in the region. To put all of these 
complex elements into their proper relation and perspective necessitates 
the preparation of a carefully worked out plan for managing the water 
quality of the basin. 
Recognizing this important need for planning, the Federal Water 
Pollution Control Act Amendm.ents designates that the state should 
institute a continuing planning process aimed at developing a program to 
attack water pollution where it is most serious, providing means to 
assemble and use data on water quality as a basis for issuing permits, 
and setting priorities for state manpower and funding. The river basin 
water quality management planning is the major tool for meeting these 
tasks in achieving desired levels of water quality. 
What is a Water Quality Management Plan? 
What will it accomplish? 
The primary functional unit for planning to gather water quality 
data and to manage pollution abatement facilit.ies and programs is the 
river basin. The plan for the Sevier River Basin will provide for orderly 
water quality management by: 
• Examining and evaluating options - - organizing information, 
analyzing alternatives, and selecting a cost effective plan • 
• Determining priorities--assessing water quality and abatement 
problems and needs throughout the basin and establishing priorities, 
which will be the basis for awarding grant assistance, processing 
permits and taking other needed steps to achieve water quality 
goals . 
. Scheduling action- - setting forth compliance schedules or target 
abatement dates and indicating necessary state and local activities 
such as timely permit processing and construction grant awards. 
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Coordinating planning--establishing goals and identifying needs 
and priorities for other planning activities, i. e., local treatment 
facility decision plans and areawide plans for localities of high 
population density. 
What will it contain? 
The purpose of the plan, then, is to coordinate and direct the 
state's water quality decisions. The plan is not a broad water and 
related land resources plan. It is a document that identifies the basin's 
water quality problems including: 
· Detailed and major descriptions of each body of water in the basin. 
· Identification and analysis of all pollutant sources. 
· A ranking of each segment of water in order of priority for 
improvement. 
· An analysis of measures to be taken to improve or maintain 
water quality including effluent limitations or other controls. 
• A setting of priorities for municipal facilities planning and 
construction grants, and for industrial permit processing. 
· Establishment of timetables for state actions. 
How will it be used? 
In terms of scope and time period, the basin plan is a five-year 
water quality management plan for the streams, rivers, and tributaries, 
and the total land and surface water area. 
However, basin management planning and actual water quality 
management in the basin are continuing integrated processes for taking 
immediate program actions as well as for making long-term program 
decisions. Of necessity, the lnitial plan will be based largely on 
existing and readily acquired new data and will derive its courses of 
action from existing plans and outlines of new alternatives. This initial 
plan will be periodically reviewed as additional and more current informa-
tion and knowledge are obtained, initial objectives are accomplished, 
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other planning is completed and available resources and capabilities 
increase. The initial plan will be expanded and strengthened over time 
to produce sounder management decisions and to direct further abate-
ment actions. 
How does it relate to other planning decisions? 
The water quality management plan for the Sevier River Basin is 
closely interrelated with other planning decisions regarding land use 
and the level of economic and other activities in the basin. Such 
activities include: 
Urbanization--The impact of urban development on water quality 
and the availability of quality water for urban expansion are both important 
issues in future land use and com.m.unity planning decisions. Increased 
urban development will likely require substantial withdrawals of water 
of a quality that can be treated for culinary use. On the other hand, 
the waste generated by human activity will have serious effects on 
water quality depending on how it is collected, treated, and discharged. 
Urban development often increases sediment reaching the river. 
During storms the water which would have been contained by the soil 
and vegetation quickly runs off saturated building sites, parking lots, 
streets, and buildings. The water then enters the stream laden with 
litter, organic waste, oil, dirt and sand, air pollution fallout particles, 
bacteria, nutrients, salts, and other potentially harmiul chemicals. 
Septic tank discharges may degrade water quality in some parts of the 
basin. 
The development of the basin water quality management plan will 
become, then, an important factor in local decisions about where and 
how much urban development should take place. Specifically, it will 
address these questions concerning densities, lot sizes, construction 
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practices and sewage disposal, and finally what kind of burdens will 
be placed on the corn.m.unity for water supplies and sewage treatInent 
facilities. 
Industrial location- -Planning for new industry or mining activities 
or expansion of present ones is another important planning decision 
I 
that will affect the water quality management plan. The types of activities 
usually represent point sources of pollutant discharges to streams in 
the basin. Such industrial sources of pollution mu~t obtain a permit 
I 
under the approved state program before they can allow any effluents 
to enter streams. Determinations on the issuance of a permit and the 
levels of treatInent required before effluent discharge are determinations 
that will be made in light of the analyses made within the water quality 
I 
plan. 
Agriculture--Agricultural activity is a little-recognized source of 
) 
water quality problems. However, pesticides, fertilizer and dissolved 
minerals in irrigation return flows, and animal wastes are aU sources 
of serious pollution in the Sevier River. The basin lias a considerable 
dairy and feedlot industry and several examples of streams flowing 
I 
I 
through barn and milk shed areas can be observed. This results in 
both organic and bacterial pollution. 
Over the years extensive efforts have been made to control 
agricultural wastes and great advancements have been made in this area. 
I 
Elements of the water quality plan will lead to impl'ementation of 
, 
modern farm waste disposal practices in areas where the achievement 
of standards has not been realized. 
Recreation- -Recreational activities are a source of water quality 
problems. Outdoor recreation pursuits have created waste and sewage 
I 
disposal problems due to the annual incursions of c'ampers, hunters, 
fishermen, hikers, skiers, snowmobilists, boaters, swirn.m.ers, horse-
back riders, and so on. The area of erodible surface in mountainous 
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and hilly areas is rapidly increasing as a result of the destruction of 
vegetative cover by the growing use of off-road vehicles such as motor-
bikes, jeeps, and all-terrain vehicles. In addition, the development of 
mountain watersheds for summer cabins and parking of trailers and 
campers without adequate provisions for runoff control and sanitation 
are having serious water quality impacts. Again, local planning and 
control of these uses will be closely tied to water quality considerations 
in the management plan. 
How Will the Planning be Done? 
The preservation and enhancement of water quality is the responsi-
bility of federal, state and local agencies. Reflecting the basic responsi-
bility of the state for water pollution abatement, the Federal Water 
Pollution Control Act Amendments of 1972 directed the state to develop 
a continuing planning process for water quality management. The 
"basin plan" or "water quality management plan" is a key feature in 
coordinating water quality program decisions and achieving statewide 
water management, and as a prerequisite for future waste treatment 
grant-in-aid. 
State of Utah authority for water quality management is contained 
in the Utah Water Pollution Control Act, Title 73, Chapter 14, Utah 
Code Annotated, as amended. The Utah State Legislature has authorized 
the Bureau of Environmental Health, Division of Health, Utah State 
I 
Department of SocialEervices to develop implementation of the federal 
regulations for basin plans along with additional requirements of the 
state. The Water Pollution Committee has presently estabhshed water 
quality standards and c1as sified each stream, and the Bureau is proceeding 
with a permit system. In developing the drainage basin water quality 
management plans, the Bureau of Environmental Health is employing 
qualified engineering consultants to devise programs' f~r the development 
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of water quality management plans for particular basins in the state. 
The completion of a comprehensive water quality management plan 
I I 
for the basin will be based on the program design presented in this 
report. 
What are the planning procedures and tasks? 
The development of a basin plan involves a comprehensive effort 
in collection of water quality information, classification of stream 
segments, inventorying municipal and industrial waste discharges, 
assessing basin economic, demographic, and land use trends, and 
finally using this information to formulate and evaluate alternative 
management plans. The plans, as such, will guide specific near -term 
management decisions, such as permit and construttion grant processing, 
and will also identify the basin's longer range planning needs. Thus, 
the written plan becomes a visible statement illustrating orderly analysis 
and a coherent program for immediate and continuing action in planning. 
The basin plan itself, as a basis for future decisions related to 
water quality management, needs to be addressed to two major components: 
(l) The information and plans for the basin as a whole, and (2) specific 
analyses and plans for individual segments of the rivers in the basin. 
The specific content of these two major parts of the plan are briefly 
described in the followlng planning component tasks. 
Basinwide planning tasks. For the basin as a whole, the planning 
includes the following general components (a detailed description of 
planning tasks is presented in a subsequent section): 
1. Assemble water quality data and standards: 
EXIsting current water quality and related water resources data 
from state or federal permanent monitoring stations or fields surveys, 
from permit applications or other dIscharge-related data, or from other 
sources will be collected and assembled. Also, applicable water quality 
I 
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standards will be noted. Much of the initial data inventory and collection 
has been accom-plished as described in this report. Additional work in 
data development will be in terms of refinement and filling gaps. 
2. Inventory of existing wastewater discharges: 
The inventory of dischargers should identify and locate all signi-
ficant municipal and industrial discharges causing serious or critical 
water quality problems in the basin's streams. Information as to the 
amount, characteristics. and treatment of the effluents from these 
sources should be described in the plan. 
a. Inventory of industrial discharge: Careful identification of 
industrial dischargers in the basin and ranking in order of abate-
ment priority. 
h. Inventory of municipal discharge: Inventory and categorization 
of municipal dischargers and making of abatement priority. 
Determination of municipal facilities investment needs in the basin. 
Significant nonpoint sources will also be included. A description 
of effluents from minor sources will also be prepared in order to 
estimate the extent of their combined, total impact on the overall 
water quality situation. 
3. Estimate population, employment and land use information: 
a. Existing conditions: Population, employment, and land use 
in the basin will be estimated as a basis for asses sing existing 
patterns of the generation of pollutants and as a basis for project-
ing the amounts and spatial distribution of future waste loads. 
Population data are available from the Bureau of Census; employ-
ment data are available from the Bureau of Labor Statistics (U. S. 
Department of Commerce). Land use data should be obtained 
from official planning agencies within the basin. 
I 
b. Alternative future conditions: To develop plans for manage-
ment of water quality, a forecasting of future population, industries 
and employment, and land use information is needed. Rather than 
simply using an extrapolation of past trends, which are subject 
to the danger that the future cannot be relied on to follow past 
trends, a number of alternative futures will be detailed. Alterna-
tive futures describe a range of plausible future states of population, 
employment, and land use against which to develop an adequate 
plan for the management of water quality. 
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Using these futures and the best available estimates of waste load 
generation per unit of activity, projections of the incremental impact 
of a five-year growth in waste loads from residential, commercial, 
industrial, and nonpoint sources will be made. To assure that the plan 
is consistent with longer range development as well as providing for 
water quality management during the immediate five-year planning 
period, these proj ections will cover the next 20 years in five-year 
increments. 
4. Other planning elements: 
a. Discharge permits planning: Preparation of a list of target 
dates for processing permits for sources which have not been 
proces sed when the plan is completed. 
b. Nonpoint or diffuse sources of pollution: Strategies for 
controlling pollution not specifically identifiable such as dis-
charges from a pipe, ditch, channel, or conduits. 
c. Land use and other plans: Identify water resources, water 
quality and other resource plans which are under way within the 
basin as related to the basin water quality management plan. 
Segment planning tasks. To provide detailed pl~nning necessary 
for management decisions, specific plans will be prepared for "segments" 
of the basin. A basin segment refers to a portion of the basin where the 
surface waters have common hydrologic characteristics or regulated 
, 
flows, common natural, physical, chemical. or biological properties, 
or which have common reactions to external stress such as discharge 
of pollutants. 
The information in segment plans will be particularly useful in 
I 
enabling public interests and local government officials to review and 
to guide ongoing water quality management. 
1. As semble or disaggregate basin water quality, social, and 
economic data by segments. 
For each river basin segment delineated by the criteria just 
defined, basic water quality and water resources data, as well as 
population, industrial and employment, and land use data need to be 
assembled or disaggregated from basin data. 
2. Reevaluation and refining of segment classifications: 
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The initial classification of stream segments submitted to the 
Environmental Protection Agency by the State Division of Health will 
be reviewed and refined. Each segment will either be classified a 
"water quality" (WQ) or "effluent limitation" (EL) according to the 
following des criptions: 
a. Water quality class: Any segment where it is known that 
water quality does not meet applicable water quality standards 
and which is not expected to meet water quality standards even 
after the application of the effluent limitations required by the 
Water Pollution Control Act Amendments. WQ segments may 
be further clas sified as follows: 
Data Type I: Segments for which data are sufficient to 
execute load allocations without additional monitoring. 
Data Type II: Segments for which additional monitoring 
is needed to acquire sufficient data to classify the segment 
with certainty or to execute waste load allocations. 
b. Effluent limitation clas s: Any segment where water quality 
is meeting and will continue to meet applicable water quality 
standards or where there is adequate demonstration that water 
quality will meet applicable water quality sta'ndards after the 
application of the effluent limitations. 
Each segment will be analyzed and plans developed considering 
the discharger inventory, water quality data, alternative future growth 
trends and predictions of waste loads. 
Plan synthesis and evaluation tasks 
The alternative approaches for water quality management for the 
individual stream segments will be synthesized into alternative plans 
for the basin and integrated with plans for the basin las a whole. Evalua-
I 
tion of the alternative water quality management systems will be made 
in terms of costs and effectiveness in meeting quality standards, as well 
as other economic, ecologic, and social effects. A preferred plan will 
be recommended. The plan itself will contain the following elements: 
1. The water quality management system for the basin and 
stream segments. 
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2. A facilities construction plan. 
3. Management measures for nonpoint and minor miscellaneous 
waste sources. 
4. A program for implementation including timing and financial 
alternatives. 
5. Procedures for continuous planning updating. 
How Can Citizens Participate in the Planning Process? 
In passing the new Water Pollution Control Act of 1972, Congress 
specifically provided mechanisms by which interested citizens could be 
involved in the Act's major programs. The U. S. Environmental Protection 
Agency (EPA), the states and local agencies are now required to provide 
for public participation in the "development, revision, and enforcement 
of regulations, standards, plans and programs. " 
In issuing guidelines to insure that public involvement is provided 
for by state and local authorities, EPA called for: 
(a) Public meetings, information, and educational programs on 
water quality. 
(b) Transmittal to citizens of timely and accurate information 
on significant agency decisions. 
(c) Publication of a summary report on public participation in 
connection with promulgation of regulations, standards, and 
effluent limitations; the submis sion of planning recommendations. 
(d) Required public hearing at specific junctures in the adminis-
tration of the total program. In many instances, public 
hearings are made mandatory prior to important agency 
decision making. 
While the four points establish something of a minimum program 
for public involvement, the regulations strongly emphasize the need for 
public participation in the early stages of planning and continuously 
through the planning process. They state that: 
"Conferring with the public after an agency decision has 
been made will not meet the requirements" for obtaining 
citizens' views. 
In the water quality management undertaken in the Sevier River 
BaSlD the state and its consultants intend to actively promote substantive 
participation of local elected officials, community leaders, and citizens 
in the planning, rather than merely asking for an after-the-fact review 
and a ppr oval. 
What is the purpose of local participation 
in planning? 
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Since the individual basin plan is the central decision-Inaking 
InechanisIn for all water quality prograIns, citizen participation in 
these studies is essential. Citizen participation in the preparation of 
a water quality InanageInent plan for the Sevier River Basin would serve 
the following specific purposes: 
1. To coordinate the water resource planning activities of the 
Division of Health and DIvision of Water Resources, and to 
solicit assistance in this planning effort froIn all local officials, 
public interest groups, and citizens. 
2. To inforIn, and involve to the extent possible, citizens and 
elected officials in the basin in water quality management 
planning in order to obtain their views. 
3. To provide local decision Inakers with Inanagement plans and 
inforInation which will allow theIn to Inake decisions in the 
context of their impact on the water quality and environInent 
of the basin. 
4. To establish a COInInon inforInation and planning base for 
elected officials in the basin ln order to provide cooperation 
and coordination in water quality InanageInent decisions. 
5. To develop, at the state and local level in the basin, the 
capability to iInpleInent water quality manageInent plans. 
6. To iInpleInent the preferred prograIn for water quality Inanage-
Inent, recognizing regional priorities within the basin. 
What can the public contribute to planning? 
"A Citizens Guide to Clean Water, " a booklet published by the 
EnvironInental Protection Agency, states that the river basin water 
quality management plan "offers perhaps the Inost significant avenues for 
substantive public input into governInental decision Inaking at the ground 
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level. t' Some of the important planning areas where the contributions 
of local government officials, civic leaders, and private citizens are 
needed are: 
1. Goals and objectives. Setting community goals and objectives 
for desired use of water and the water and related land environment--
streams, lakes, reservoirs, marshes, and so on. This will have 
important bearing on the water quality levels that need to be maintained 
in order to protect these water uses and environments, and the health, 
safety, and welfare of the citizens that utilize them. 
2. Alternative futures. Assisting in describing alternative 
futures for the basin, including population size and distribution, levels 
of economic and industrial activity, patterns of land use, life styles, 
recreation leisure time, and other social and economic factors. The 
factors described in various future conditions will affect the future 
pollution loadings on streams in the basin, and thus the kinds of basin 
management plans that will need to be implemented 5, 10, and 20 years 
in the future. 
3. Priority problems. As an effective management tool a plan 
outlines the sequence or order in which problems should be dealt with 
and solved. Trying to solve all problems simultaneously spreads money 
and trained technical personnel too thin to be effective. Therefore, 
priority problems--those that are most seriously affecting citizens of 
communities- -must be identified and then treated in a logical and 
efficient manner. The pubhc 's input and viewpoint as to the critical 
water quahty problem areas are essentIal to making these planning 
determlnations. 
4. Information on related plans. Water quality management must 
be responsive to and compatible with other ongoing planning in the basin. 
This kind of coordination can be assured through local officials and 
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citizens' active participation in providing information on related commun-
ity land use, zoning and master plans, transportation plans, potential 
industrial growth, and recreation developments. 
5. Preferences in selecting plans. A number of alternative 
approaches to basin water quality management will be considered in the 
course of the planning study. The adoption of the plan which will best 
serve the basin needs in meeting stream quality standards and effluent 
discharge limitations requires an expression of public values and 
preferences. Public understanding of the alternatives and open discussion 
of their merits and demerits will aid in this process. 
What means are provided for publIc participation? 
The basin planning agencies are required by federal regulation 
implementing the WaterPollution Control Act to "encourage public 
participation at the earliest stages of the planning procebs." In order 
to assure that public participation is encouraged throughout the planning 
process and to insure that pertinent and timely information is provided 
to interested citizens, a number of means for planner-agency-citizen 
interaction will be employed during the study. Public involvement in 
the planning process must consIst of two-way communication and not 
just a public information effort. Public input will be carefully considered 
in development of basin plans. 
Citizens committee. A citizens committee will be established to 
promote and msure that a high degree of continuous public participation 
will be mamtained throughout the basin study. In particular, the 
committee wIll be charged with thrpe major functions: 
To provide fact supported suggestions or comments on various 
problems and issues that anse in the course of the planning study. 
• To act as a sounding board to reflect community and subregional 
preferences in regard to problems, issues, and planning alternatives. 
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To act as a catalyst for obtaining broad-based participation of 
various public interests in segments of the basin through assistance 
in organizing public meetings, workshops, and forums, and 
advising on the needs and content of public information programs. 
Technical coordinating com.m.ittee. This com.m.ittee, made up of 
elected offlcials and selected members of their staffs (e. g., planners, 
health officers, and engineers), and representatives from appropriate 
federal and state agencies, would represent local and regIonal govern-
ment agencies in the basin. The function of the committee would be 
coordination of local plans with the basin program and organizing of 
task forces to deal with specific technical problems. The committee 
would be advisory to the project management. Following are some of 
the agencies which should be considered as participants: 
County commissions and planners 
• Representatives of municipahties in the counties 
· Representatives of other government agencies 
Federal: Soil Conservation Service, Forest Service, 
Geological Survey, Bureau of Reclamation, and 
Bureau of Land Management 
State: State Engineer, Parks and Recreation, and Wildlife 
Resources 
• State DIvision of Health and EPA (ex offico) 
Public meetings, forums, and workshops. Public meetings, 
forums, seminars, and workshops can serve as a highly effective means 
of achieving good two-way communication and exchange of information. 
In contrast to a public hearing, these types of meetings are characterized 
by their informal format and opportunity for open discussion. These 
informational and work- oriented meetings can be orgamzed along the 
following hnes depending on the purpose: 
• Information seminars: Quahty citizen participatIon i.U planning 
depends on getting and understanding information. Informational 
meetings and seminars provide a simple and direct way of keeping 
interested citizens up to date on the study and in providing informa-
tion and data on specifh. technical questions, problems, and issues. 
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Community forums: OrganIzed meetings of interested organizations 
such as service clubs, conservation groups, farmers organizations, 
water user associations, Chambers of Commerce, and others 
provide an excellent forum for discussion of various aspects of 
the water quality management plan that are appropriate. 
• Workshops: Workshops of interested citizens, representatives 
of public interests groups, and local officials are characterized 
by their orientation toward problem solving. Workshops may be 
organized for open participation of any interested citizen or may 
focus on particular technical Issues and problem areas of interest 
to only specialized groups or geographical areas. The structure 
of the workshops will be task directed concentrating on the general 
content areas suggested under the section on "What can the public 
con.:ribute? " 
Public information programs. Public information programs are 
comprised of materials to be dis seminated by the media (newspaper s, 
radio, and TV) and materials directly for use of individuals and groups. 
• Media information will consist of newspaper releases on the 
progress and findings of the study, as well as spots on radio and 
local TV outlets. These sources will also be used to announce 
public meetings of various types. 
· Special materials for providing information directly to interested 
citizens will also be produced. These will include such items as 
summary fact sheets, informational pamphlets, brochures, and 
workbooks for obtaining reactions to problems and management 
plans, and direct correspondence on letters and inquiries. 
Public hearing. A public hearing is required before the basin 
plan is approved. The public hearing is a formal meeting for documenting 
the comments and views of citizens on the proposed basin management 
plan. A record or transcript of the hearing is kept which includes both 
oral and written statements. The hearing on the planning recommendations 
will be conducted at the conclusion of the study prior to approval of the 
final plan. 
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CHAPTER V 
PROGRAM DESIGN 
Planning Strategy and Planning Tasks 
The planning strategy detailed in this section describes the 
relationship and sequence of the specific tasks required to complete 
the comprehensive water quality management plan for the Sevier River 
Basin reqUlred by Section 303 (E) of the Water Pollution Control Act 
Amendments of 1972. The contents of this report describe the basic 
information and data which can serve as a beginning point for more detailed 
planning. The planning strategy described in this section represents 
a logical process for refinlng this information, collecting additional 
data, and carrying through the planning and analysis needed to produce 
a comprehensive plan. Once the planning process is completed and a 
plan selected the preparation of a program for implementation should 
also be prepared. 
The relationship of the major planning tasks is diagrammed in 
Figure 11. For those interested in detailed descriptions, the work 
elements within these tasks are described in the following sections. 
Some of the work of collecting, refining, and analyzing data (described 
in study task 300) is currently underway at the Utah Water Research 
Laboratory as a beginning for further detailed planning. 
A detailed description of the study tasks to develop alternatives 
and select a preferred plan follows. 
100 - Study team and task orgamzation; 
budget programming 
To begm the study, team organization and budget programming 
is required to effectively and efficiently acquire and manage funds, 
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costs, and task accomplishment for the purpose of completing the water 
quality management planning program within the limits of the resources 
(time and money) allocated. 
110 - Study team and task management 
Continuous management for all phases of the plan development, 
and periodic review of the study progress is expected in order to insure 
that due consideration has been given to all aspects of the problem. 
A project manager is expected to coordinate the work of the study team 
with the work of federal, state, and local agencies. The Bureau of 
Environmental Health will establish a technical coordination commIttee 
for resolving technical problems arising during the study. 
The task management function IS to organize the following 
elements for effective scheduling and control of work. 
Scheduling 
Task assignment 
Reporting, control, and status display 
Integration 
Documentation 
The project manager will be responsible for exercising task management 
as defined above. 
120 - Budget programming 
Time and materials expended and other expenses must be 
accounted for and a monthly statement prepared showing contract items 
executed and payment claimed. All records must be maintained for at 
least five years from the completion of the project or until audit by the 
State of Utah, and records must be maintained so they can be readily 
reviewed. 
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200 - Set up data management systems 
This major task is to design and implement a data system that 
will have the capability of storing and retrieving the large amounts of 
data required in developing the water quality management plan. These 
data WIll be used to describe the study area as it now exists, as a basis 
for forecasting changes in the area's features, and to describe the 
impacts of these forecast changes. 
210 - Data types and system characteristics 
Through coordination with the Utah State Bureau of Environ-
mental Health, establish charactenstics which are compatible with the 
State Data Retrieval System for the collection, processing, and storage 
of data. The following itemizes some of the desirable characteristics 
the system should have: 
1. Should be capable of storing and retrieving large amounts of 
the following type data accurately and economically: 
a. Natural geography descriptions 
b. Environmental descriptions 
c. Demography descriptions 
d. Land use descriptions 
e. Economy descriptions 
f. Public works facility descriptions 
2. Should provide a basIs for forecast changes under various 
alternative futures within specified boundaries. 
3. Should have the flexibility required to accept random boundary 
descriptions (including points and lines), such as various 
district, census tract, or subdrainage basin boundaries. 
220 - Data system design 
The data system design should be responsive to the character-
Istics specified, and at the same time provide for efficient and flexible 
data manipulation that can be adapted to future needs. Given the wide 
range of data to be managed, it IS expe( ted that some combination of 
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computerized and manual systems will prove most effective, the system 
mix depending an types of data and uses to be made of it. 
230 - System implementation and operation 
The data system will be placed in service through integrating 
the varIOUS components needed for handling data types and operating 
and testlng storage and retrieval systems. 
300 - Data base: Data collection, information 
gathering and stream sampling 
This task aims at completing the necessary data base, which 
incorporates the wide range of physiographic, socio-economic, water 
resources, water quality, environmental and institutional data necessary 
for a basin description, problem analysis, and formulation of alternative 
plans. The data base will be developed to include the following elements: 
310 - Physiographic data 
The basin geography, geology, and geophysical characteristics 
must be examined in order to obtain an understanding of the basin 
construction. In defining the physical geography of the study area, the 
following data are relevant: 
1. Location and limits of the study area 
2. Major watersheds and hydrographic features 
3. Geology, soils, and topography 
4. Climatology 
320 - Socio-economic data 
Important aspects of the present and future water quality 
conditions in the basin are related to social and economic factors. The 
data to be developed in these areas includes: 
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321 - Demographic data 
Determine current popUlation levels, distribution, and 
characteristics for the basin. The smallest geographic units 
utilized will be census tracts subject to any constraints due to 
the data system. Source of information is the 1970 Census, 
updated with the State of Utah Planning Office population projections. 
Boundaries of the areas considered in these prOjections will be 
adjusted to coincide with the basin boundaries. 
322 - Economic data 
The economic data will establish the type, status, and 
trends of the existing economy of the basin. Those elements of 
the basin which contribute to Its general economy at present will 
be reviewed and data collected on the following sectors as applicable: 
1. Agricultural 
2. Industrial 
3. Recreational faCIlities and use 
4. Government operations 
5. Trade and commerce 
6. Utilities (gas and electric) 
330 - Water resources system data 
The characteristics of all water resources in the study area 
must be described and data collected and stored in the data system. 
331 - Hydrologic data 
The quality of the water has a direct relationship to the 
amount of water. The minimum amount of water flowing in the 
streams must be determined with the related quality to form the 
basis for determining water quality problems. To do this for all 
rivers and streams in the study area, the hydrology for the low-
flow year of record and for the statistical low flows occurring 
once in 10 years, 20 years, and 50 years respectively for 
duratIons of one month and one day will be determined as a basis 
for predicting the effect of existing and forecast waste discharges 
on water quality. For lakes and reservoirs, investigate and 
discuss the physical factors affecting their waste assimilative 
capacity and risk of eutrophication. 
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332 - Water uses and allocations 
Present uses for each watercourse, including such things 
as domestic and culinary, recreational, industrial, waste assimila-
tion, and agricultural will be determined. For each of these uses, 
measure or estimate the quantity of water used, seasonal or monthly 
variation of use, and quality constraints, if any. 
340 - Water quality 
This task will define and document present water quality and 
sources of waste which affect water quality and their corresponding 
method or system of collection, treatment, and disposal. Store 
collected data in the data system. 
341 - Water quality momtoring stations and 
water sampling 
To orient the water quality with the geography, location 
of sampling stations including those deemed necessary for the 
consultants' programs, as well as the Bureau of Environmental 
Health's, and those of the U. S. Geological Survey will be plotted. 
Using this base map, data on the different qualities of water which 
occur in the streams can be developed. 
Where streams in the basin do not have suffiC'1ent existing 
data on water quality, a sampling program will be initlated to 
determine qualities associated with seasonal extremes of the 
water cycle. Some of this sampling has already been completed 
by UWRL under this project and is documented in this report. 
342 - Municipal and industrial waste 
sources 
Data on all existing municipal and industrial wastewater 
sources including the industrial sources whose waste is collected 
in municipal systems will be collected. Sources will be analyzed 
for the following characteristics: 
1. Waste characterIstiL S 
a. Dissolved oxygen concentration 
b. Temperature 
c. Biological oxygen demand (BOD) 
d. Coliform concentration 
1. Total 
2. Fecal 
e. Nutrient type(s) and concentration 
f. Heavy metal type(s) and concentration 
g. Type and concentration of any other cations and 
anions present 
2. Quantity 
3. Location of discharge to receiving water 
343 - Municipal wastewater collection 
and treatment systems 
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Municipal wastewater collection and treatment systems 
within the basin or contributing to basin waters will be inventoried. 
Known and recorded sources of municipal discharge 
inventoried under this project are tabulated in this report. Addi-
tional information in the following areas should also be gathered: 
1. Sewerage agencies. Provide a description of the munici-
palities actively provIding sewer service within the study 
area. This will include a delineation of their boundaries, 
the location and extent of the existing sewerage system 
and service area, existing planning and the extent to which 
it has been implemented, and the requirements of the 
regulatory agencies which are applicable within the study 
area. 
2. Sewer system description. For each of the municipal 
corporations identified, conduct an inventory to define 
the existing systems, including their size, type, physical 
condition and hydraulic capacity for both the sanitary 
system and for the combined system, if any. Lateral 
sewers will not be included. Tabulations should be made 
of gaging and infiltration tests, if any. A deSCrIption of 
overflows should be given including a history of overflow 
frequency and an estimate of overflow quantity. The 
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inventory will utilize available information from the 
sewerage operating agencies; this task will not include 
field investigatIon. 
Provide maps of present system showing: 
a. Trunk, interceptor, and outfall sanitary sewers 
b. Principal combined sewers 
c. Overflows or bypasses for sanitary sewers 
d. Sewage pump stations 
e. Service areas for major sewers and individual 
treatment facilities 
f. Drainage areas tributary to trunk and interceptor 
sewers 
3. Storm drainage. Conduct an inventory of major storm 
drainage facilities within the study area. Prepare a 
map showing the boundaries of municipal corporations 
and their storm drainage service areas. Indicate type, 
size, physical conditions, and capacity for existing 
major storm drains in the study area. The map should 
indicate the natural stream or channel into which each 
system discharges and applicable water quality standards 
or water use by reach. 
4. Treatment facilities description. Describe existing 
municipal and community waste treatment systems. 
Discuss location, degree and type of treatment, population 
served, design capacity, existing actual capacity, effi-
ciency of treatment, and reliability. Include pertinent 
reports on operation and maintenance. Locate facilities 
on a map of the study area. 
S. Summary classification. Based on the information 
developed above, prepare a summary classification of 
all waste collectton, treatment, and disposal systems in 
the study area. The clas sification shall be prepared as 
follows: 
a. Sewer systems 
1. Storm drainage systems 
2. Sanitary sewer systems 
3. Combined municipal-industrial systems 
4. Combined storm- sanitary sewer system, if any 
b. Treatment facilities and effluent disposal 
1. Municipal treatment 
2. Industrial treatment 
3. Combined municipal and industrial treatment 
344 Nonpoint waste sources 
Where nonpoint pollution sources exist, the type and 
intensity of the waste which enter s the streams of the basin 
from these sources needs to be identified. Such sources as 
those listed below. which do not discharge into municipal 
coll ection systems and are not municipally treated, will be 
investigated: 
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1. Urban wastes, including storm runoff, drainage or 
leachate from solid waste disposal and individual sanitary 
discharges 
2. Industrial wastes 
3. Thermal power and cooling water discharges 
4. Agricultural wastewater. including irrigation return 
flow and animal feedlot wastes 
5. Mining wastes 
6. Spills of any foreign substance 
7. Recreation wastes 
8. Dredging and dredging spoils 
9. Hazardous wastes 
A summary of miscellaneous and nonpoint waste sources should 
be included in the documentation to provide the following information: 
1. Waste characteristics 
a. Dissolved oxygen concentration 
b. Temperature 
c. Biological oxygen demand (BOD) 
d. Coliform concentration 
1. Total 
2. Feca 
e. Nutrient type(s) and concentration 
f. Heavy metal type(s) and concentration 
g. Type and concentration of any other cations and 
anions present 
2. Quantity 
3. Method of collection, if any 
4. Type of treatment, if any 
5. Disposal method and locations, for controlled sources 
6. Location of waste sources and water bodies which may 
be affected 
350 - Environmental data 
Inventories and descriptions of environmental aspects of 
the basin that will be affected by water quality must also be described. 
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Three primary areas of investigation are envisioned: 
351 - Aquatic ecology 
Two elements require analysis 
1. Description of the major aquatic ecological zones 
2. Inventory of "valued" aquatic or ganisms 
352 - Terrestrial ecosystems contiguous to water bodies 
Areas of analysis and data description here include: 
1. Terrestrial ecosystems that closely are linked 
with the water courses 
2. Identification of valued species that might be 
affected 
353 - Aesthetics 
The aesthetics of the surface waters and related 
shorelines will be documented by photograph and written 
descriptions. Aesthetic characteristics to be considered include: 
1. Odors 
2. Floating materials (other than natural origin) 
3. Flow characteristics 
a. Free flowing 
b. Controlled 
4. Visual characteristics 
a. Shoreline 
b. Water 
c. Bank ve getation 
d. Composite effect 
360 - Institution information and data 
Institution information with regard to political jurisdictions 
and authorities and land use patterns and zoning will affect waste dis-
charges, and the development of management plans and their imple-
mentation. Information to be gathered includes: 
361 - Political jurisdictiolls and their authorities as they 
affect water quality management 
Information will be gathered on 
1. Municipalities and counties 
2. Irrigation and soil conservation districts 
3. Forest and land management units 
4. And so on 
362 - Land use 
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The land use plans created by the counties and towns 
in the basin, which are important indications of the peoples' 
desires will be obtained. Once the land use programs of the 
various agencies have been obtained, the information shall be 
listed and plotted on a map where conflicts can be observed. 
Primary factors which will affect changes in land use will also 
be described. 
400 - Basin system description 
The purpose of this major task is to determine the conditions 
within which the water quality management system must function. 
These conditions result from land use patterns, life styles, and the 
various activities engaged in by the inhabitants of the river basin as 
well as the characteristics of the natural resources - -land, water, and 
air. A basin description will be formulated from interpretation of the 
data collected in order to define baseline conditions. These baseline 
descriptions will aid in the development of forecasts of future waste 
production. 
500 - Alternative futures descriptions 
The planner has the ongoing responsibility of identifying the events 
and decisions that are having or might have serious and extensive 
impacts in the basin. These events and decisions might occur within 
the region, or they might occur outside the region as external influences. 
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Alternative futures will be used to describe a range of plausible 
future states affecting the natural and human environment against which 
water quality management plans for the region can be formulated. 
These descriptions of possible sets of future conditions should offer 
insight into likely levels or magnitudes of "demand" for activities that 
will affect water quality. Since shifts in demand are expected in 
response to such factors as changes in income, population, and leisure 
time, alternative descriptions of possible future levels of various demand 
determinants are essential when estimating the probable total magnitudes 
of change. The procedure will draw upon "futures concept" of the Utah 
Process. The previous futures work of the Utah Process will be analyzed 
and reviewed with the Planning Coordinator I s Office. Various desired 
or possible futures will be developed for review by the Technical 
Coordinating Committee for the years 1980, 1990, and 2000. 
510 - Economic and demographic futures 
Probable population levels, and characteristics for the basin 
as a whole, will be developed based on the alternative futures described 
for the basin. Economic factors will be determined utilizing the same 
process. 
520 - Physiographic futures 
This task will deal with the future changes in the physical 
characteristics, in agricultural practices, and in range management. 
An example of such changes would be the leaching of salt from the soil 
from irrigation practices. 
530 - Land use and distribution of activities 
Expected land use patterns for alternative futures will be 
determined. This will include: 
1. Review existing land use plans 
2. Study the suitability of the land of the basin for various 
uses, considering impacts on water quality as one major 
set of suitability criteria. 
3. Develop an alternative land use plan based on suitability 
criteria for land use and other policy constraints. 
85 
4. Develop methodology for distributing to sub-drainage basins 
(or other small analysis units) the totals of population, 
industrial activity, and of industrial, commercial and 
agricultural land requirements which are forecast for 
the study area for years 1980, 1990, and 2000. 
600 - Future water uses and waste loadings 
This task is to determine what the most probable water uses will 
be and their corresponding quantity and quality requirements for future 
years and to predict the quantity and types of future wastes which will 
be generated. 
610 - Future water uses 
Using the projected population and economic growth, the future 
demands of water for each beneficial use will be calculated. These values 
will form a base for the development of the basin plan. With the informa-
tion from existing water standards and existing uses and quality constraints, 
the quality of water needed for each beneficial use must be identified and 
tabulated with the usage. The tabulation will eventually be used to develop 
different basin plans. 
620 - Future waste generation 
621 - Domestic waste loads 
Domestic waste loads will be forecast using population 
projections and per capita waste production adjusted for future 
conditions. Forecasted loads will be used to predict water quality 
problems. 
622 - Industrial waste loads 
Prognosis of industrial waste loads is based on alterna-
tive future descriptions of economic growth in estimating the type 
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and number of industries anticipated. The quantity and character 
of those wastes are factors to be taken into account. 
623 - Miscellaneous and nonpoint waste discharges 
Even though nonpoint pollution loads can only be approxi-
mated, evaluation of this pollution will be an advancement over 
previous plans. 
700 - Water quality standards 
Document present applicable state standards and criteria for 
defining water quality in each separate water body or stream reach in 
the study area. Investigate unofficial crIteria of other agencies concerned 
with waters of the basin. The State of Utah has classified stream segments 
and established water qualities for these segments. Allowable levels of 
various constituents for beneficial use should also be specified. These 
standards will be used to determine present and future water quality 
deficiencies. 
800 - Current deficiencies and future problems 
810 - Current deficiencies 
811 - In- stream problems and deficiencies 
Data on stream and shore conditions, and the hydrology, 
are used to determine the location and type of quality problems and 
quantity deficiencies that exist and their probable causes. Once 
these problems are delineated, the information will be used to deter-
mine future quality problems and quantity deficiencies of water. 
812 - Point source problems 
The quality of each wastewater discharge will be compared 
to quality under Utah's "no degradation" policy and the Environmental 
Protection Agency's effluent quality standards. The results of this 
comparison will identify existing problems and provide a base for 
projecting future problems. 
820 - Future water quality problems 
The magnitude of future water quality problems and deficiencies 
which would exist under alternative future conditions of economic activity, 
population, and land use, assuming that present levels of waste treatment 
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and present degree of control of miscellaneous wastes are maintained, 
will be analyzed. Existing water treatment facilities will be compared 
with forecasted loads to determine if construction or upgrading of 
facilities will be required. The "no degradation" policy of the state 
will be used as the basis for these forecasts. 
900 - Alternative water quality management plans 
The purpose of this major task is to develop alternative water 
quality management plans responsive to the conditions, problems, and 
requirements defined in the analysis of deficiencies and problems, and 
which will consider all realistic approaches to water quality management. 
910 - Identify components of plans 
Components of alternative water quality management plans 
that need to be considered are: 
1. Treatment Alternatives 
a. Municipal waste treatment facilities 
b. Industrial waste treatment facilities 
1. Combined 
2. Specific problem industries 
c. Combined municipal and industrial (with or without 
pretreatment requirements) 
d. Miscellaneous wastes 
1. Solid waste leachate treatment 
2. Storm water runoff treatment 
3. Agricultural; field and feedlot runoff interception 
and treatment 
e. Individual domestic treatment facility; septic tanks 
2. Transportation Alternahves 
a. Pipe conduits, with pumping as necessary 
b. Vehicular transport with storage 
3. Nonfacility Management Alternatives 
a. Pretreatment requirements 
b. Selective waste discharge regulations 
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c. Permit systems 
d. Allocations of assimilative capacity of receiving waters 
e. Land-use control 
920 - Develop alternative management plans 
Feasible alternative water quality management plans will be 
described through integration of various components for control and 
management of pollution loads from point and nonpoint sources. The 
water quality management plans resulting from this task will be com-
pared and evaluated for possible designation as the recommended plan. 
1000 - Analysis of alternative plans 
The purpose of this task is to analyze each of the alternative plans 
ln such a manner that its operating and performance characteristics, 
capital and operating costs, impact on the ecosystems, and effectiveness 
for water quality management can be determined. The factors to be 
considered are: 
1010 - Economic impact 
The economic analysis must lnclude an analysis of the costs 
and benefits of the individual projects, as well as the economy of the 
region. Project costs and benefits include: 
1. Direct Costs 
a. Construction, land and rights of way, and engineering 
b. Operation, maintenance, and major replacement 
2. Indirect Costs 
a. Agricultural 
b. Industrial 
c. Personal or individual 
d. Governmental serVlces 
Questions that need to be answered concerning the regional 
economy are: 
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How will the basin plan affect economic growth? 
Will the basin plan eliminate certain industries and favor 
others? 
Will the basin economy remain stable after the implementation 
of the plan? 
1020 - Social impact 
The plans must also be evaluated in terms of the impact on 
social structure and conditions in the basin. Some relevant questions 
include: 
What changes, if any, will occur in the basin society as a 
result of changes in the economy? 
What changes will occur in the life styles of the basin 
population? 
What privileges will the basin population gain and lose? 
Will the cost of the implementation create too great a burden 
on the residents? 
1030 - System performance characteristics 
Effluent quality will be determined for each alternative 
system and total resulting discharge of pollutants. Estimates of impact 
on stream water quality will be made, to the extent possible, for rele-
vant parameters. Questions to be examined in analyzing performance 
include: 
Will the plan accomplish the established goals? 
What changes in the physical, chemical, and biological 
characteristics of the water, land, and air in the basin can 
be expected? 
Will there be immediate improvements in water quality or 
will there be a delay in obtaining results? 
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1040 - Ecological impacts 
The impact of each plan on each of the various relationships 
between man and his environment must be analyzed. Areas to be 
analyzed include: 
1. Species and populations 
2. Habitats and communities 
3. Ecosystems 
4. Biota 
1050 - Aesthetic impacts 
The impact of the appearance of any facilities required to be 
constructed as part of the plan must be thoroughly analyzed and compared 
with the benefits which the facility is intended to provide. The aesthetic 
benefits of the upgrading of water quality, both to the streams and aquatic 
life directly involved, as well as to the surrounding area will be evaluated 
in terms of the impact of the facilities which will accomplish the upgrading. 
1100 - Evaluation and selection of preferred plan 
The purpose of this major task is to evaluate and select, from. the 
alternative water quality management plans, the system which will best 
meet the goals and objectives for water quality management in the basin. 
Multiple criteria evaluation techniques will be used to compare the 
benefits, costs, and social, enviromnental, and other consequences of 
alternative plans in order to weigh trade offs and determine preferences. 
Public involvement will be a key part of this process for selecting a 
preferred alternative. At a minimum, the selected plan must be capable 
of achieving water quality at levels specified in the Utah State Standards. 
1200 - Public participation activities 
The purpose of this major task is to develop and implement 
programs of public information and community involvement as means 
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of providing the general public, local government, and public private 
interest groups with knowledge of the water quality program and an 
opportunity to input public views into project activity. The technique 
and programs used will be those described in the previous section. 
These include: 
1. Citizens committee 
2. Technical coordinating committee 
3. Public meetings, forums, and workshops 
4. Public information programs 
5. Public hearings 
Public participation will be continuous throughout the planning process 
utilizing the communication methods noted above as appropriate. 
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